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WATER PLANT OPTIMIZATION STUDY 
BRANTFORD PLANT OPTIMIZATION STUDY 



SUMMARY OF FINDINGS AND RECOMMENDATIONS 

The purpose of the Brantford Water Plant Optimization Study is to document the 
water treatment processes; review the operation and control procedures used at 
the plant; assess treatment efficiencies; and to formulate treatment strategies to 
optimize the contaminant removal at this plant in future, with particular emphasis 
on particulate removal and disinfection efficiencies. 

This Water Plant Optimization Study is considered to be the initiation of an on- 
going process of treatment efficiency optimization for this plant. Upon 
implementation of the short term and long term modification recommendations, 
treatment efficiencies and operational control should be improved. It is 
recommended that update studies be done on a periodic basis to assess the 
extent of improvements achieved and to assess where further improvements are 
necessary. 

The Brantford Water Purification Plant obtains its raw water from what is 
considered to be a relatively poor raw water source, the Grand River. Although 
this study has concentrated on water quality from 1984 to 1986, a cursory 
examination of parameters from 1979 to 1988 indicates that there is no direct 
evidence of deterioration or improvement of the raw water source in this time 
frame. 

The Brantford Water Purification Plant has been found generally to produce 
excellent treated water quality despite the relatively poor raw water source. 
Tables El and F1 have been extracted from the main report to show raw and 
treated water turbidities and bacteriological quality. 

As can be expected with a water treatment plant which has been in existence 
since the early 1900's and has experienced a considerable number of extensions 
and modifications, the plant is not simple to operate. Considering this and the 
fact that the plant was essentially manually operated during the 1984 to 1986 
time frame of this study, the efficiency of plant operation was excellent. The 
management and operations staff of the Brantford PUC are to be commended 
for the excellent results achieved by this facility. The SCADA system which has 
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been implemented at this plant since the time of this study is expected to simplify 
and improve the operation and data collection activities of this plant in the future. 

Although spills take place into the Grand River system, the Holmedale Canal, with 
its control gates permitting isolation of the raw water source from the Grand 
River, has been proven to safeguard the raw water source for Brantford during 
such contingencies. The ability to isolate the raw water source from the Grand 
River is an important feature of the security of the Brantford water supply. It may 
be possible to improve the canal and perhaps expand it as future plant water 
demands increase. 

Due to inaccuracies with flow measurement systems, the flow measurement data 
for the period from 1984 to 1986 Is somewhat inconclusive. With the 
implementation of the SCADA system, flow measurement systems are being 
upgraded and future flow measurement records for this plant should be much 
more precise. 

The assessment of the plant's process components has generally indicated that 
the units are of adequate size for the plant rated capacity of 90.9 ML/d (20 
MIGD). Units which may possibly be inadequate in capacity and which will be 
subject to further investigation include:- 

• the raw water intake (apparent C Factor of 50); 

• flocculation/sedimentation tanks (flow splitting proportions in question). 

Although earlier trends in trihalomethane levels indicated that increases may be 
occurring, more recent trihalomethane results have shown a significant decrease. 
This most recent decrease may be due to the revised plant operation practices 
to utilize lower prechlorination dosages and residuals which have been recently 
implemented. Table F2 from the main body of this report is appended to indicate 
the THM levels which have been measured at this plant. None of the analyses 
conducted from 1984 to 1988 have indicated THM levels above the MOE limit of 
0.35 mg/L 

During the course of this study, it became apparent that the Brantford Water 
Purification Plant has all the treatment processes that should be adequate to 
produce good quality water. As a first approach to achieving improvements in 
water treatment, emphasis has, therefore, been placed upon use of the existing 
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TABLE F.2 

BRANTFORD WATER PURIFICATION PLANT 

TOTAL TRIHALQMETHANE LEVELS IS FI NISHED WATER 



NO. OF MAXIMDM MINIMUM AVERAGE 
YEAR SAMPLES CONCENTRATION CONCENTRATION CONCENTRATION 
ug/L ug/L ug/L 

220 * 
211 

* - excluding one analysis based on the Purge and Trap technique, which is not 
normally used by the MOE laboratory 
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facilities as much as possible before proposing to add new processes to the 
treatment plant. 

As a result of this optimization study, a number of recommendations have been 
made as follows: 

Physical Improvements 

• Provide at least one travelling screen for raw water screening 

• Provide backwash water turbidimeter 

• Provide settled water turbidimeter with two sampling points 

• Extend impoundment system capacity and pro\flde new intake pipe 

• Convert fluoride feed to liquid feed system and change point of dosage to high 
lift system ... . . • 

Studies • ^ , 

• Conduct a filter media study for filter No. 5 

• Conduct a particulate removal evaluation study for settling tanks and filters 

• Investigate use of a streaming current monitor to improve chemical dosage 
control 

• Study cause of high aluminum concentrations in treated water 

• Study actual flow splitting for flocculation/sedimentation tanks 

1 MOE to continue monitoring of and improvemente to Grand River quality 

• Continue to monitor THM levels and assess effects on THM levels of revised 
plant chlorination practices 

• Conduct pilot scale evailuation of ozonation as alternative to prechlorination 

• Carry out an inspection of the intake structure and intake pipe 
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Other Recommendations 

• Prepare a process and piping diagram (PAPD) for the Brantford Water 
Purification Plant 



• Prepare a complete plant Operations Manual 
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BRANTFORD OPTIMIZATION STUDY 



INTRODUCTION 



Terms of Reference 



In 1986, the Ministry of the Environnnent (MCE) approved the implementation of a 
Provincial Water Plant Optimization Study Program. This program was to be co-ordinated 
with another Ministry program, which called for intensive monitoring of the water quality 
at a number of water treatment plants. .« • 

The first phase of implementation of the Water Plant Optimization Study Program involved 
the study of 41 water treatment plants throughout the Province, covering approximately 
70 per cent of the population served by piped water in Ontario. The subsequent years 
of the program resulted in expansion to include other drinking water supplies in the 
Province. The purpose of these Water Plant Optimization Studies was to carry out a plant 
investigation and process evaluation survey at each site in order to document and review 
the existing conditions and based upon this review suggest a treatment strategy for 
contaminant rfemoval, with emphasis on removal of particulate materials and disinfection. 

This report covers the Brantford Water Plant Optimization Study. The Brantford Water 
Purification Plant was also incorporated into the Ontario Ministry of the Environment's 
Drinking Water Surveillance Program as of January 1988. 

Plant Background - . ' ■ 

As shown in Figure 1, the Brantford Water Purification Plant is located at the end of 
Morrell Street, south of Grand River Avenue on a large tract of land between the Grand 
River and the Holmedale Canal, 

The Brantford Waterworks began as a privately owned pumping station in about 1870 on 
Colborne Street in the City of Brantford. Water for. this plant was obtained from a 
spring-fed creek. As the population increased, the waterworks was purchased by the 
Municipality. The Municipality then established the system at the foot of Morrell Street. 
Up to 1931, the water supply was obtained from an infiltration gallery with the only form 
of treatment consisting of disinfection with chlorine. As the demand increased, the 
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natural gravel deposits where the infiltration gallery was located were not able to supply 
the water demand and therefore a blending in of river water to the former raw water 
supply was initiated. Use of the blended river water/infiltration gallery water required 
treatment and in 1931 a treatment system consisting of coagulation, flocculation, 
sedimentation and filtration was constructed to permit the use of the river water. 

In 1945-1946, as a result of increasing demand and the poor water quality in the 
Holmedale Canal, the disinfection system consisting of marginal chlorination was replaced 
by free residual chlorination to enhance disinfection. Activated carbon was also 
introduced to aid in the reduction of taste and odour problems. 

As a result of the initiatives of the former water purification plant superintendent, Mr. D.B. 
Williams, this plant was the site of many innovative water treatment experiments involving 
disinfection, taste and odour control, and fluoridation treatment. Fluoridation was initiated 
in Brantford as well as in two U.S. cities to investigate the effects of fluoride to reduce 
tooth decay in children of school age. As a result of these fluoridation studies, it was 
concluded that tooth decay could be reduced by 60 to 70 percent below the rates of 
tooth decay experienced In the same communities before treatment was started. 

The treatment plant remained unchanged until 1962 when the plant was expanded and 
modifications were made to the chemical treatment. At the time of this 1962 expansion, 
modifications included a new intake structure, screen house building, pre-treatment 
basins for chlorine contact and carbon contact, low lift pumping station, and flash mixing 
chamber. 

The Brantford Water Distribution System supplies three pressure zones, as shown in 
Figure 2. The Holmedale High Lift Pumping Station, located on the Brantford Water 
Purification Plant site, supplies water to the low level Pressure District 1 . Two booster 
pumping stations located on Albion Street and Park Road supply the high level pressure 
districts. The low level pressure district covers the older residential and industrial sections 
as well as the commercial core area. Pressure District 2, fed from the Albion Street 
booster pumping station, services higher lands in the north end of the City. This land 
is primarily residential with some commercial strip development along King George Road 
and newer industrial park development towards the eastern sections of the District. The 
Park Road booster pumping station serves Pressure District 3, the higher land at the 
eastern end of the City, where the primary land use is industrial. 

The Brantford Water Purification Plant is operated by the Brantford Public Utilities 
Commission. 
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Water Purification Plant Overview 

The Brantford Water Purification Plant receives its raw water supply from the Holmedale 
Canal which is connected to the Grand River upstream of the water supply plant. The 
intake is a 1200 mm (48") diameter intake pipe drawing water from approximately 
midstream in the canal. The major physical and chemical process units employed at 
the Plant are as follows: ' 

" i|i Pre-ch!orination; . , , * 

' " ^;. Screening; . ■ « -. 

. fl Pre-treatment basins for chlorine contact (provided with aeration to prevent 

freezing); 

jd| Carbon contact basins; (provided with aeration to prevent freezing); 

f| . Low lift pumping; 

j| Pre-ammoniation; ' . 

, ll pH adjustment using calcium hydrate; ■ '^ ■ 

■p Flash mixing; . 

I Coagulation/flocculation/sedimentation; 

J ■ Filtration; * 

j^' Fluoridation; '".■' * • . . ^ 

■' ■ . ' I) Water storage; 

m) Post-chlorination or de-chlorinatioh with sulphur dioxide; 
n) Post-ammoniation; 

|g|' • High lift pumping. * 

These major process units are described in detail in Section C of this report. 

As indicated in Figure No. 1, the water treatment plant occupies only a very small section 
of the dyked area of the water plant site. There appears to be ample land available for 
future plant expansion and for the provision of future waste handling facilities, including 
even the very land intensive freeze-drying process for water plant waste. 

Raw Water and Treated Water Quality ■* " , 

The Brantford water Purification Plant obtains its water supply from a relatively poor raw 
water source, the Grand River. 

Upstream of Brantford. at least 15 municipal sewage treatment plants discharge their 
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effluent along with storm sewer discharges from the same communities. In addition, there 
are at leasts industrial waste treatment plants which discharge directly to the Grand River. 
The Grand River also receives the surface runoff from the intensive agricultural activities 
of Brant, Wellington and Oxford Counties and Waterloo Region. . . 

The Brantford Water Purification Plant has consistently produced treated water quality in 
compliance with the Ontario Drinking Water Objectives, in spite of the relatively poor raw 
water quality of the Grand River. 
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SECTION A 
RAW WATER SOURCE 



A.1 GENERAL 

A.1.1 Grand River and Holmedale Canal 

The source of water for the Brantford Water Purification Plant is the Holmedale 
Canal which connects to the Grand River approximately 1300 m upstream of the 
water plant. 

The Grand River watershed is one of the most intensively used watercourses 
from the standpoint of effluent disposal and water supply in the Province of 
Ontario. . . 

Upstream of the City of Brantford, the Grand River and its tributaries receive 
municipal effluent discharge from Paris, Gait, Preston, Hespeler, Guelph, 
Kitchener, Waterloo, Elmira, Elora, Fergus, Grand Valley, Drayton, St. Jacobs, 
Ayr, New Hamburg, etc. Besides the industries which discharge indirectly via the 
above-mentioned municipal effluent discharges, the industries which discharge 
directly to the Grand River watershed include the following; American Standard, 
Division of Wabco (metal fabricator), Cambridge; J.M. Schneider lnc.(meat 
processor), Ayr; Rothsay, (The Rendering Division), Rothsay; Stanley Hardware 
Division of Stanley (metal fabricator), New Hamburg and TEND-R-Fresh Division 
Maple Leaf Mills (meat processor), Petersburg. 

Upstream of the confluence of the Holmedale Canal and the Grand River, there 
are two direct storm sewer discharges to the Grand River. One is a 1 ,050 mm 
storm sewer at the foot of Riverview Street approximately 550 m upstream and 
the second, a 900 mm storm sewer discharging from Scarfe Gardens, 
* approximately 800 m upstream. At least eight other storm sewer discharges 

appear to discharge to receiving streams which would be tributary to the Grand 
River system further upstream. 

East of the water plant, the Brantford PUC controls the operation of a 
mini-electrical generator which utilizes water from the canal as a power source. 
This mini-generating plant has a capacity of 135 kW. When necessary, such as 
during the passage of a spill along the Grand River system, the three manually 
operated head gates controlling the flow from the Grand River to the Holmedale 
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Canal can be closed thereby isolating the Holmedale Canal from the Grand River 
system. 

The length of the Holmedale Canal from the location of the head gates to the 
mini-generating plant is approximately 1860 m. According to information provided 
by the Brantford PUC, with the headgates closed on the canal, with the plant 
utilizing approximately 45 ML/d and with the mini-generator shut down, the 
Holmedale Canal Impoundment can supply the plant with raw water for 
approximately 18 hours. The Holmedale Canal must therefore have an effective 
holding capacity of approximately 34 ML. 

A.1 .2 Continoencv Planning 

According to the Brantford PUC, there were eight spills into the Grand River 
system during 1987. A procedure Is In place whereby the brantford PUC is 
Informed by either the MOE Spills Action Centre or by the Grand River 
Conservation Authority of any spills into the Grand River upstream of the water 
purification plant. Based upon the information received, a decision can then be 
made by PUC staff on whether to shut the sluice gates at the junction of the 
Canal with the Grand River. Having control over the inlet gates to the 
Holmedale Canal, the mini-generator and the water purification plant, enables the 
PUC to secure a good quality source of raw water even during instances of 
chemical spills to the Grand River system. 

The Brantford PUC has reported that the spill occurrences in 1987 consisted of 
the following events: 

DATE SPILL/CONTINGENCY DESCRfPTION . , BRANTFORD PUC ACTION 

a) Jan. 10 Spill containing volatile 

material from Johnsons Wax No effect on plant operation, no action 

factory approximately taken. 

100 ft. from Canal. Spill was contained 
before it reached Canal. 

b) Jan. 23 5,000 gal of gasoline from a Service Centre No effect on plant operation, no actioi 

loaded into the storm sewer in the north end taken. 

of the City. 

c) Feb. 13 GRCA issued Hood warning . No effect on plant operation, no action takei 
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d) " Feb. 28 MOE reported paint spill into creel< 

approximately 40 km upstream of plant. 
Spill was contained. 

e) Mar. 6 Spills Action/Toronto reported spills 

associated with a building fire in Kitchener. 
The building contained 20 to 40 gal. of 
^r '- • surfactants, dye, acetic acid. Water used to 

combat the fire drained into the Grand River. 
. GRCA informed the PUC that there would be 
approx. 16 hours lag time before the spill 
reached the plant. 

f) May 27 A fire tool< place in a building containing 

paint in Gait. 



No effect on plant operation; no action 
taken. 



The PUC closed the gates from 4:00 PM 
to 2:00 PM the following day. 



No effect on plant operation, no. action 
taken. * ' 



g) May 31 Cambridge Sewage Treatment Plant 
by-passed 27.000 m' of sewage. 



Closed gates from 2:00 PM to 9:00 AM the 
following day. 



h) July 7 A sewage overflow occurred at the Waterloo Closed gates from 8:00 AM to 3:30 PM. 
Sewage Treatment Plant for 1 hr. 



i) Nov. 13 The Fergus Sewage Treatment Plant 
malfunctioned due to caustic inflow 
and sewage treatment plant was 
,. 'chlorinated only. 



Gates were closed from 10:00 PM to 12:00 
noon the following day. 



The above spills response record indicates the effective control resulting from the 
Spills Response Program of the Brantford PUC. The ability of the Holmedale 
Canal to be isolated from the Grand River and to continue to supply adequate 
raw water until spills can pass by in the Grand River is clearly demonstrated by 
the above actions. A spill of greater magnitude, however, could present a more 
difficult situation. 

A.1.3 Raw Water Sampling 

Raw water samples are obtained either directly from the Canal via a stainless 
steel sample line to the plant laboratory for bacteriological analysis or from the 
pre-treatment basins for other analyses. Under the Drinking Water Surveillance 
Program (DWSP), the Ministry of the Environment Laboratory analyzes samples 
submitted by the Brantford PUC for genera! chemistry (monthly), metals (three 
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times a year), purgeable organics (monthly), organochlorides (monthly), and 
bacteria (monthly). As part of MOE's surface water quality monitoring program, 
samples are also taken monthly from the Holmedale Canal at the water 
purification plant site. 

Although this Water Treatment Plant Optimization study was to assess 1984, 
1985 and 1986 sample analysis results, 1984 general raw water data was not 
available. In 1984, no samples for genera! chemistry analysis of raw water were 
submitted to MOE by Brantford PUC staff. For the years 1985 and 1986, the 
MOE Laboratory analytical results for samples submitted by the Brantford PUC 
for general raw water quality parameters varied as follows: 

Turbidity (FTU): 1.39 to 33.80 

Colour (TCU): 11.5 to 35.0 (based on 1986 records only) 

Temperature (°C): 2.00 to 25.00 

Alkalinity (mg/L as CACO3) 135.0 to 245.8 

Hardness (mg/L as CACO3) 223.0 to 337.0 

pH 8.10 to 8.69 

Ammonium nitrogen total (mg/L) <0.07 to 0.55 

Table A.1 has been prepared summarizing certain key raw water quality 
parameters examined under DWSP. These samples were taken from the 
Holmedale Canal adjacent to the Brantford Water Purification Plant. This ten 
year record period does not appear to show any signs of deterioration in water 
quality despite the significant population increases and resulting effluent 
discharges that would have occurred in the watershed during this time frame. 

For discussion purposes the quality of the water ts considered in the following 
sections under the categories of physical, chemical, microbiological, and 
radiological raw water quality. The source and methods used for determining 
quality, validity of data and seasonal trends have been noted where applicable. 

A.2 PHYSICAL WATER QUALITY 

The physical characteristics of water include colour, temperature, taste and 
odour, and turbidity. Although the physical characteristics of water do not directly 
affect the safety of supply to the consumers, they may cause aesthetically 
objectionable effects which will impact on the acceptability of drinking water to the 
consumers. Physical water quality parameters can, however, indirectly affect the 
safety of water supply. For instance, the presence of turbidity may interfere with 
the effectiveness of disinfection techniques and may serve as a source of 
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TABLE A.I 
BRANTFORD WATER PURIFICATION PLANT 

I 

RAW WATER QUALlfY - HOLHEDALE CAWAL 



PARAMETER 1979 1980 1981 1982 1985 19B4 1985 1986 1987 1988 

Colour (TCU) *32 *31 "24 *23 "ZT _ 11 23 22 17 17 

(except • which ' ■ - - i, , 

arc in HCU) . -' 

Total P (mg/L) 

BODj (tng/L) 

Diss. Oj (oig/L) 

Turbidity (FTU) 

Tota4 NHj-N (mg/L) 

Total Organic -N (mg/L) 

Total Col {forms 
(Geometric Hean) 

Fecal Col i forms 52 186 |16 U8 109 69 126 W «i 50 

(Geonietric Mean) 



0.07 


0.09 


' 0.11 


0.14 


0.13 


0.08 


0.07 


0,09 


0.07 


0.08 


m 


1.1 


1.0 


1.3 


2.1 


; !■£« 


1.7 


2.4 


1.3 


y-f 


11.1 


11.8 


11.3 


12.2 


11.4 


m^:^ ' 


10.5 


10. r 


10.3 


10.4 


r,7 


17.1 


4.5 


17.3 


21.7 


- *j ; ■' 


11.6 


21.1 


14.5 


13.7 


0.18 


0.14 


0.16 


0.14 


0.08 


0.18 


0.17 


0.19 


0.12 


0.23 


0.71 


-' 


-- 


0.70 


0.79 


0.60 


0.59 


0.67 


0.57 


0.65 


'mm 


1367 


3775 


2617 


786 


2309 


1193 


2401 




T ^- 



I 
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nutrients for the growth of micro-organisms. The temperature of water can 
indirectly affect the safety of the supply due to the temperature affects on the rate 
of growth of micro-organisms. Colour can also indirectly be a health affect in that 
some colour producing substances have been found to be trihalomethane 
precursors. , " * 

COLOUR 

Table 10 in Appendix 2 lists the colour levels for the raw and treated water. The 
Brantford PUC staff only started sending raw water samples for colour analysis 
to the MOE lab in 1986. MOE results for 1984 and 1985 for samples collected 
by PUC staff are therefore not available. The MOE 1986 raw water sample 
s; analyses results indicate that the colour levels averaged 20 TCU (true colour 

units) and varied from 11.5 to 35.0 TCU. 

Another source of raw water quality information, the MOE surface water 
monitoring program, was checked for raw water sampling results. A regular 
sampling point is at the Hotmedale Canal at the water works park foot bridge. 
. A review of these sample results indicates that the 1984, 1985 and 1986 colour 
levels averaged 18, 23, and 22 TCU. 

According to the data shown in Table 10, there appears to be no seasonal 
.- . trends to the colour content of the raw water source. 

TEMPERATURE 

Table 10, Appendix 2, shows that the daily temperature of the raw water at the 
Brantford plant varied from 2.00 ° C in January 1 985 to 25.00 ° C in August 1 986. 
The palatability of drinking water is enhanced by its coolness, thus it is desirable 
that the temperature of drinking water be less than 15 °C. 

TASTE AND ODOUR 

According to the Brantford PUC staff, there are an average of two reported taste 
and odour complaints per month. When powdered activated carbon (PAC) was 
used at the Brantford Water Purification Riant during March, April and September 
of 1986, there were no complaints pertaining to taste and odours received during 
these months. 

There are no formal records kept regarding taste and odours. The nature of the 
complaints received are generally of the odour type, generally described as 
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chlorinous, or medicinal in nature. When taste and odour complaints are 
received, the PUC sends service personnel to the problem site and the 
watermains are flushed at the nearest hydrant. After the flushing operation, a 
sample is taken either at the site from which the complaint originated or at the 
hydrant, if the site is inaccessible. Turbidity and total chlorine residual 
evaluations are carried out on the sample. From past experience, it has been 
normal that the flushing of the hydrant solves the odour problem in the area. 

TURBIDITY 

The turbidity of the raw water as measured at the plant is tabulated and 
summarized in Table 2.0, Appendix 2. The levels measured at the MOE 
laboratory are summarized in Table 10, Appendix 2. 

The raw water turbidity as measured at the Brantford plant is highest in the 
Spring and Fall, possibly due to snow melt run-off in the Spring and rainfall 
run-off in the Fall. The 1986 average raw water turbidity, as measured by plant 
staff in samples taken from the pre-treatment basins prior to carbon addition, was 
14.57 FTU. 

The average monthly raw water turbidity as measured by operations personnel 
varied from 3.36 FTU (December 1986) to 35.31 FTU (March 1986). The raw 
water turbidity as measured by the Ministry of the Environment varied from 1.39 
FTU (August 1986) to 33.80 FTU (February 1985). 

The raw water turbidity analysis results from the MOE surface water monitoring 
program based on samples taken from the Holmedale Canal in 1984, 1985 and 
1986 averaged 9.3, 11.8 and 21.1 FTU. 

A.3 CHEMICAL WATER QUALITY 

OH 

The plant operations staff measure the raw and treated water pH two or three 
time daily in the plant laboratory using an Orion Research expandable ion 
analyzer. 

The raw water pH measurements varied from 8.10 (July to September 1986) to 
8.3 (January, February, April and June 1986). Table 2.0, Appendix 2, contains 
the plant raw water pH measurements. 
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The raw water pH is also measured by the MOE Laboratory and the results 
correspond closely to the plant laboratory measurements. The MOE Laboratory 
pH results (see Table 10, Appendix 2) varied from 8.10 {January 1985) to 8.69 
(April 1986). 

TTie normal suggested range of pH in drinking water is between 6.5 and 8.5. 
Both raw and treated water pH levels are normally within this range in Brantford. 
At pH levels above 8.5, mineral incrustations and bitter taste can occur. At pH 
levels below 6.5, corrosion can be a problem. It should also be noted that at pH 
levels above 8.0, there is a progressive decrease in the effectiveness of chlorine 
disinfection and aluminum coagulation processes. With the Brantford raw water 
pH being typically above this level, some decrease in effectiveness of chlorine 
disinfection and alum coagulation may be apparent. The dosages of chlorine 
and alum, as utilized at this plant, and the detention times provided, however, 
appear to allow the water to be effectively treated. This matter is discussed in 
more detail in later sections of this report. 

Inorganic Parameters . 

The only inorganic chemical parameter measured at the plant laboratory is 
fluoride, which is discussed below. The chemical parameters relating to health, 
aesthetics and process which are analyzed by the MOE Laboratory include 
aluminum, iron, fluoride, hardness, magnesium, alkalinity, chloride, nitrate, nitrite, 
copper, and manganese. The results of raw and treated water analyses by the 
MOE Laboratory are contained in Tables 9 and 10, Appendix 2, 

The treated water concentrations of the above inorganic chemical parameters are 
all well below the maximum acceptable limits of the Ontario Drinking Water 
Objectives. 

ORGANIC PARAMETERS 

The organic chemical parameters that are measured at the MOE Laboratory are 
organic nitrogen, various trihalomethanes, PCBs, and organochlorides. The raw 
and treated water concentrations of the above organic chemical parameters are 
contained in Table 10, Appendix 2. The three year summary of the listings of 
Table 1 are contained in Table 9, Appendix 2. 

All treated water concentrations of the above-mentioned organic parameters are 
within the maximum acceptable limits. The concentrations of organic nitrogen, 
however, in the raw and treated water are in excess of the maximum desirable 
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concentrations outlined in the Ontario Drinking Water Objectives. It should be 
noted that maximum desirable concentrations do not relate directly to health 
concerns but rather to aesthetic considerations or parameters. 



ALKALINITY 

The raw water alkalinity was found to vary from 135.0 to 245.8 mg/L as calcium 
carbonate (CACO3). The summary of the 1985-1986 alkalinity levels is shown in 
Table 9, Appendix 2, and the individual results for both years are shown in Table 
10, Appendix 2. . ... 

Alkalinity in the range of 30 to 500 mg/L as calcium carbonate is generally 
acceptable according to the Ontario Drinking Water Objectives. An adequate 
level of alkalinity is required to ensure that optimum floe formation can take place 
during coagulation processes but not so high as to cause gastrointestinal 
discomfort or irritation. Adequate alkalinity levels are also necessary to ensure 
that a proper chemical balance results so that the water is neither corrosive nor 
encrusting. 

The raw water alkalinity results shown in Table 10, Appendix 2, for 1985 and 
1986 indicate that the alkalinity experiences seasonal variations. The alkalinity 
values are higher, typically in excess of 200 mg/L, in the cooler months and 
decreases in warmer months to levels as low as approximately 160 mg/L. 

HARDNESS 

The 1985 and 1986 hardness concentrations are shown in Tables 9 and 10, 
Appendix 2. The raw water hardness was found to vary significantly from 223.0 
to 337.0 mg/L as CACO3. The hardness variations tend to follow the same 
seasonal trends as the alkalinity levels discussed above. 

The Ontario Drinking Water Objectives indicate that water supplies with hardness 
greater than 200 mg/L are considered poor but have been tolerated by 
consumers. 

A.4 MICROBrOLOGICAL WATER QUALITY 

The Brantford Water Purification Plant laboratory does not have facilities to 
conduct particle or algae counts, but microbiological analyses have been 
performed in the plant laboratory since 1986. The bacteriological testing 
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procedures used in the Brantford Water Purification Plant laboratory are the same 
techniques as adopted by the MOE. Presumptive tests are conducted. If positive 
tests occur, then qualitative tests on total coliform, background, fecal coliforms, 
etc. are performed using presumptive test methods and quantitative tests 
methods on total coliforms, background, fecal coliforms, etc. are performed using 
plate counts from membrane filter techniques. 

The frequency of bacteriological testing at the Brantford Water Purification Plant 
during 1986-87 was the same as that of the MOE Laboratory. Duplicate samples 
are taken and one is sent to the MOE laboratory for analyses and the other 
sample is used for inplant laboratory analyses. The reason for instituting this 
duplication of analyses has been due to the fact that there have been conflicting 
results between the Ministry of Health Laboratory and MOE Laboratory results for 
samples taken at the same points in the distribution system. 

Twelve distribution system samples, one raw water sample and five plant 
samples are taken weekly by Brantford PUG staff and sent to the MOE 
Laboratory for microbiological tests. As mentioned above, duplicate samples are 
analyzed at the Brantford Water Purification Plant laboratory. The Department of 
Health also collects weekly samples for bacteriological testing. These weekly 
samples consist of a total of 65 distribution system samples from within the City 
and 15 distribution system samples from within the Township. The Department 
of Health does not do any raw water bacteriological testing. The analytical 
technique utilised by the Department of Health is the membrane filter technique. 

The results of the MOE laboratory bacteriological testing are shown in Tables 7, 
9, and 10, Appendix 2, for the years 1984 to 1986. ■ . 

The results of the 1986 raw water samples are summarized in the following 
tables: A.2 and A,3. 
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TABLE A.2 

Brantford Water Purification Plant 
Summary of Bacteriological Testing (1986) 
Total Conforms 



RAW 
MPN WATER 

Absent i 

1-100 w 

101-5000 30 

>5000 • _| 

Total Number of Samples 47 



TABLE A.3 

Brantford Water Purification Plant 

Summary of Bacteriological Testing (1986) 

Fecal Coliforms 

RAW 
MPN WATER 

Absent s^ 

0-10 12 

11-500 34 

>500 _1 

Total Number of Samples 47 
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A.11 



Based upon the above raw water bacteriological quality, it is apparent that the 
Brantford Water Purification Plant is drawing water from a relatively contaminated 
source. This points out the need for highly effective disinfection for this plant. 
As will be discussed in Section F of this report, this plant has demonstrated that 
it has extremely efficient disinfection capabilities. 

A.5 RADIOLOGICAL WATER QUALITY 

At the Brantford Water Purification Plant no radiological analysis are performed 
on raw or treated water. . , , , . 
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SECTION B 
FLOW MEASUREMENT 
B.I GENERAL 

Based on flow equipment nameplate data, Table B.I , at the end of this section, 
has been prepared to identify the flow elements and secondary instrumentation 
in use for the period 1984 - 1986. Table B.2 summarizes the flow ranges and 
primary element calibrated differential pressures. 

B.2 RAW WATER F LOW MEASUREMENT 

The raw water is pumped by four low lift pumps. Constant speed pumps Nos. 
1 , 3 & 4 discharge through a 600 mm header and the variable speed pump No. 
2 discharges through a 750 mm header. The two flows are individually metered 
as raw water flows No. 1 and No. 2. 

The raw flow as measured by the Dall tube (Raw Water Row No. 1) on the 600 
mm low lift discharge header for the constant speed pumps was considered 
inaccurate and the use of this device ceased in the fall of 1985. Secondary 
instruments, would not maintain a zero signal when a no flow condition existed, 
eg. discharge valve closed. Under this condition, the transmitter would indicate 
a flow which would vary between 0-8% of full scale. In addition the flow 
transmitter could not be calibrated to better than 3-5% accuracy between 10% 
and 25% of flow. TTiis type of accuracy is typical of electronic flow transmitters 
manufactured in the late 1970's and early 1980's. As a result, a new transmitter 
was installed in 1987 which has an accuracy of ±1% over a 10:1 flow range. 

B.3 TREATED WATER FLOW MEASUREMENTS 

The total treated water flow is pumped to the distribution system through three 
discharge lines: 

High Lift Une No. 1 500 mm (0-14 MIGD) 

High Lift Une No. 2 450 mm (0-14 MIGD) 

High Lift Une No. 3 (Diesel) 450 mm Unknown 



Brantford V\tator Purmcation Plant Cptinnization Study - October 1991 



Ontario Ministry of tiie Environment B.2 



High Lift discharge lines No. 1 and No. 2 each have a Venturi tube and flow 
transmitter. The output from the transmitters is summated, recorded and 
totalized. High lift (diesel) No. 3 has a Dalf tut>e installed, however, there is no 
secondary instrumentation, therefore, no flow records are available. 

In 1984 and early 1985, the treated water flow measurement was considered to 
be inaccurate by operations personnel. Operators felt that the flow indication did 
not agree with the high lift pump capacities. As a result, in February 1985, 
Simcoe received from B.I.F., the Venturi tube manufacturer, the tube constants 
required to calculate the differential produced. It was detemnined that the 
calibration of the existing differential pressure transmitters were in error. As a 
result, new instrumentation was installed to con-ect the problem. The following 
is the calibration changes required: 



CALIBRATION 

Treated Water No. 1 . , Treated Water No. 2 

Old New £M New 

703" 624" 495" 422" 

@ 14 MIGD @ 14 MIGD @ 14 MIGD @ 14 MIGD 

B.I.F. Constants 

18" X 9" Venturi 276" W.C. @ 7770 USGPM 

20" X 10" Venturi .276" W.C. @ 9598 USGPM 

Based on the new differentials as compared to the old differentials, the full scale 
differential errors are: 

Treated Water No. 1 12.6% 

Treated Water No. 2 17.2% ' . 

Average 14.9% 
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The average differential error of 14.9% equates to approximately 7.0% of full scale 
flow. It can be seen that the flow error could account for a maximum of 1.96 
MIGD low reading. As the differential error varies from 1 .66% to 14.9% the flow 
error varies from approximately 1% to 7%. It can be concluded that any flow 
records prior to May of 1985 had a significant error and were not reliable. 

The flow transmitter installed In May 1985, in service to March 1987, had an 
accuracy of ±1.0% over a 10:1 flow range. These flow signals were inputted 
into a temporary data acquisition system which maintained minimum hour, 
maximum hour, daily average and daily total flow. 

In March of 1987, the Brantford Public Utilities Commission awarded a contract 
to install a new 750 mm discharge header which includes a new magnetic type 
flow meter. The flow signal is presently monitored by the temporary data 
« acquisition system, 

B.4 BACKWASH FLOW MEASUREMENT 

The backwash pumps take flitered water from the cleanwell and pump it upwards 
through the filter. There are two pumps, one at each end of the backwash 
header. The backwash flow from pump No. 1 is measured by an anubar primary 
element inserted into a 400 mm section of pipe in the discharge header. The 
flow measurement point is 1.2 m from a 90 degree elbow on the pump 
discharge. This condition allows for only 3 pipe diameters of straight run before 
the measurement point. For ideal flow measurement, there should be 10 pipe 
diameters before the point of measurement to achieve the best hydraulic 
conditions. The accuracy of this flow installation therefore cannot be stated. 

Backwash pump No. 2 does not have a flow meter installed. This pump is used 
as back-up to pump No. 1 . 

To further complicate the backwash flow measurement, the backwash header 
would partially drain under no flow conditions which would cause air to become 
trapped in the hydraulic sensing lines to the flow transmitter. This condition 
caused inconsistent readings. A new paddle wheel type flow meter was installed 
in August of 1988 to eliminate this problem. 
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^m FILTERED WAJ gW FLOW MEASUREMENT 

Each filter effluent flow line is equipped with a primary element and a pneumatic 
output differential pressure transmitter as a secondary instrument. Filters No. 1 
and No. 2 are equipped with an orifice plate type primary element Rlters No. 
3, 4 and 5 are equipped with Venturi-type primary elements. Flow signal linear- 
ization is accomplished by a pneumatic square root extractor connected to a 
local indicator in the filter console. Filters No. 1 and No. 2 each have a single 
effluent line. Rlters No. 3. 4, and 5 are split type, each having dual effluent lines, 
one from each half. 

m CONCLUSIONS 

As can be seen from the data presented that the flow metering within the plant 
which existed prior to 1986 was inaccurate in the areas of raw water flow, treated 
water flow, and backwash flow. This resulted in inadequate flow metering and 
the collection of questionable flow data. 

During the years 1 986 - 1 988, the following changes were made by the Brentford 
Public Utilities Commission: 

1) Newtreated water flow meter installed in 1987. 

2) New filtered water flow meters installed in 1986. 

3) New backwash flow meter installed in 1988. 

4) New raw water No.1 flow meter installed in 1987. 

All primary flow elements which have no nameplate data, were removed from 
service where possible to verify actual dimensions. 
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TABLE t. 1 
BRAHTFORO WATER PURIFICATION PLAMT 
FLOW HETERING EQUIPWEMT (1964 - 1966) 



SERVICE 
1 . Raw Water System 

A) Raw Uater No. 1 



NUMBER TYPE t, CAPACITY RAH6E 



- Kent Instrument* 

I. 

- Call Tube 

- 0-14 HIGD Q 115.92" U.C. 



LOCATION 



600 mri Raw water 
discharge header 
for pumps 1,3,^ 



IHSTRUHEHTATIOM 



l^ocal ; Honaywell 
Pneumatic Tranamltter 
t, Recorder/Totatlztr 

- 1 4 HIGD 

Remote ! Pneumatic 
indicator 



6) R«u Water Mo. 2 



- Fischer t Porter 

- Magnet tc F low Meter 

- Model 10D1A3SA 

- Meter Factor 31.0819 

- Velocity Factor 7.75x10" 

- 0-U HIGD 



> 750 mm Raw Water 
discharge header 
for pump 2 



lo^«>; None 

Remote! Recorder 

( totallccr 0' 14 HIGO) 



2. Filter Effluent 
A) Filter No. 1 



* fischer ( Porter 

- Orifice Plate 

- 0-42" U.C. 

- 0-5 HIGD 



Pipe Gallery 

450 mm effluent line 



- Filter Conso I e 



Local ; Transmitter 
F I scher I Porter 
model DP13212AeBX 
Cal 0-42" W.C. 
Range 0-5 HIGD 
Pneuma tic output 
3-15 psi 

Recorder Indicator 
0-15 HI GO filter 
conso I e 

Pneumatic square root 
extractor 



03 

to 



SERVICE 



TABLE B.I (Cont'd.) 
WUHBER TYPE t CAPACITY RANGE |.OCATIOW 



IMSTRUMEHTATIOH 



A) Filter No. 2 



! 



f 1 scher t Porter 
Or ff ice Plate 
0-4E" W.C. 
0- S HI CD 



P f pe Gs I I ery 

450 mm effluent line 



Filter Conso I e 



Loeel ; Trens witter 
Fischer t Porter 
model DP13212ABBX 
Cal 0-42" H.C. 
Range 0-5 HIGD 
Pneumetlc output 
3-15 pei 

Recorder Indicator 
0< IS HIGD f I Iter 
conao I e 

Pneumatic square root 
extractor 



C) Filter Ho. 3 

I ) Ef f luent No. 3A 



Bl F 

Venturi 
0-3 HIGD 
0-46" W.C. 



Pipe Gallery 

250 ntn ef f I uent I i ne 



Filter Console 



Local ; Transmitter 

Fischer I Porter model 

50DP/3212ABBX 

Cal 0-46" U.C. 

Range 0-3 H1G0 

Pneuma t i c output 

3-15 psi 

Recorder indicator in 

filter console or 

extractor 



i ) E f f luent No . 3B 



Bl F 

Ventur i 
0-3 HI GO 
0-46" U.C. 



P i pe Gallery 

250 mm ef f I uent I i ne 



Filter Console 



Local : Transmitter 

ftseher I Porter model 

50DP/3212ABBX 

cal 0-46" W.C. 

Range 0-3 HIGD 

Pneuma t i c output 

1-15 psl 

Recorder indicator in 

filter console or 



03 



SEKVICE 



TABLE 6.1 (Cont'd.) 
IIUHBEB TYPE I CAPACITY RANGE LOCATION 



IHSTauHIHTATIOM 



D.) filter No. * 

1 ) Ef f lueot Ho. 4A 



i ( ) Effluent NO. 4B 1 



BI F 

Vent ur i 
0-3 HI GO 
0-^6" U . C. 



eif 

V«nturi 
0-3 HI CD 
0-1,6" U.C. 



- Pipe Gallery 

250 mm ef f luent t i ne 



Filter Console 



pipe Cattery 

250 HIM ef f luent I tne 



- Filter Console 



Local ! Iran in I Iter 

Fischer t Porter nodel 

50DP/3212A8«X 

Cat 0-*6" W.C. 

Range 0-3 HIGO 

Pneunetfc output 

3-15 ps I 

Recorder Indicator in 

filter conso I e or 

extractor 

Local : Traniialtter 

Ftacher t Porter aodel 

500P/3212ABBX :, 

Cal 0-A6" U.C. 

Range 0-3 HIGO 

Pneumatic output 

3- IS psi 

Recorder indicator *n 

filter console or 

extractor 



E) Filter No. 5 

i) Effluent No. 5A 



e I f 

Vent ur i 
0-3 HI GD 
0-46" U.C. 



Pipe Gallery 

250 mm ef f luent I i ne 



Filter Console 



- loca I : Tran* witter 

Fischer I Porter model 

50DP/3212ABBX 

Cat 0- 46" U.C. 

Range 0-3 H I GO 

Pneuma tic output 

3-15 psi 

Recorder indicator in 

filter console or 

extraflar 



■n 



SERVICE 



T*BIE B,1 fCont'd.) 
NUMBER TYPE t C*P*CITT RAWGE LOO^TIOM 



mSTRUHEHTAT lOH 



{ i > Ef f luent No. Sb 



Bl F 

Vent ur i 
0-3 HIGD 
0- 46" U . C , 



Pipe Gal lery 

250 n« «f f I u«nt ( I ne 



" Filter Con«o I e 



tool ; Tr«n»iii(tter 

Fitcher C Porter model 

50DP/3212ABBX 

Cat 0-4&" U.C. 

Range 0-3 HIGD 

Pneumatic output 

3-1S psi 

Recorder indicator tn 

filter conaol e or 

extractor 



Treated Water System 

A) Hi^h Lift 
Discharge 1 



BIF 

20" Venturl 



500 inn discharge tine 



Control Room 



locat ; Transmitter 

Fischer ( Porter model 

S0DP3412AaBX 

0-495" W.C. 

0- 14 HI GO 

Remote ; Recorder/ 

Tot a 1 i ler (common 

f low 1 t, 2) 



fl) High Lift 

Discharge 2 



C ) H i gh Lift 

Diesel No . 1 



8! F 

18" V e n t u r i 



450 mm discharge line 



Kent 

18" D a M 

No serial plate 



Control Room 



450 mm diesel discharge 
line 



I oca 1 : Transmitter 

Fischer A Porter model 

500P3412AB6X 

0-703" W.C. 

' 1 4 H I G D 

Rewot e ; Recorder/ 

Totalizer <c onmon 

f low 1 t 2) 



01 



SERVICE 



TABLE e.1 (Cont'd.) 
HUMe^R TYPE > CAPHCITT RAKGE lOCATlOH 



IMSTBUHEMTAHOH 



4 . Filter Backwash 



1 



15" Annubar 
Model AHR-7'6 



F i iter Pipe Gat lery 



Loca > : Transwltter 
r oxboro 
model M35389E 
Range O-lflO" U.C. 
Output 3-15 pai 
Renote - Recorder 
F i acher A Porter 



TABLE B.2 

, BEIANTFORD WATER PURIFICATION PLANT 
FLOV METERS ■ RAKG ES AND DIFFERENTIAL PRESSURES d98ii - 1966^ 



SERVICE 

High Life No. 1 
High Life No. 2 
High Lift Diesel 



RANGE 



Low Life No. 


1 


Low Life No. 


2 


Backwash 




Filter No. 1 




■Filter No, 2 




* Filter No. 


3a 


* Filter No. 


3B 


* Filter No. 


UA 


* Filter No. 


i»B 


* Filter No. 


5A 


* Filter No. 


SB 



No:e . 



** 






- K MIGD 





- K MIGD 


** 


Not Knavm 





■ 14 MIGD 





14 MIGD 





10,000 igpm 





5 MIGD 





5 MIGD 





3 MIGD 





3 MIGD 


• 


3 MIGD 


■ 


3 MIGD 


- 


3 MIGD 


- 


3 MIGD 



DIFFERENTIAL 

703" U.C. 
495" W.C. 



@ 115.92" 
(3 magnetic 

Q 121,0" W 
^ 42" W.C. 
@ 42" W.C. 
@ 46" W.C. 
(a 46" U.C. 
@ 46" W.C. 
(3 46" W.C. 
§ 46" W.C. 
(3 46" W.C, 



W.C, 



Filters No 3, 4 and 5 each have a single inlec gaie 
buc dual fiUer beds and effluent flow meters. 

The high lift diesel flow line has a Dall cube 
installed, however,' no secondary instruments exists - 



FLOW METERS (1986 co present) 



SERVICE 

High Lift No, 1 
High Lift Diese; 



Low Lift N 


0. 1 


Low Lift N 


2 


Backwash 




Filter No. 


1 


Filter No. 


2 


Filter No. 


3A 


Filter No. 


3B 


Filter No. 


4A 


Filter No, 


i.B 


Filter No, 


5A 


Filter No. 


5B 



Range 



' 


■ 130 ML/D 


n 


■ 620 L/s 


r 


- 6 5 ML/D 


'■J 


• 6 5 ML/D 


Q 


BOO L/s 





• 2 50 L/s 





250 L/s 





150 L/s 





150 L/s 


c 


150 L/s . 


fi 


150 L/s 


c ■ 


150 L/s 


- 


150 L/s 



DIFFERENTIAI. 

magtne ter 

120" W.C. Dall fjbe 
121.2" V.C Da! I '.v.oc- 
magmeter 



37 


9" 


W 


C. 


orifice 


place 


37 


9„ 


W 


C. 


orifice 


place 


41 


5 " 


w 


C. 


Vencuri 


Cube 


41 


C ri 


w 


c. 


Vencuri 


tube 


41 


5 " 


w 


C. 


Vencuri 


cube 


41 


5 " 


W 


C. 


Vencuri 


cuLfr 


41 


5 '* 


w 


C. 


Vencuri 


Cube 


41 


5 " 


w 


c. 


Vencuri 


c^;be 
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SECTION C 
PROCESS COMPONENTS 

i ' , . ■ 

C.1 GENERAL 

The following sub-sections describe tine treatment process components of the 
Brantford Water Purification Plant. A plan of the plant layout indicating the ■ 
location of major process units is included as Rgure 0.1. A general schematic 
of the water plant process is indicated in Figure C.2; a simplified block schematic 
of the major plant components is presented In Rgure 0.3; and a general 
process and piping diagram of plant operations is provided in Figure 0.4. 

The present process components at the Brantford Water Purification Plant include 
screening, low lift pumping, flash mixing, coagulation, flocculation, sedimentation, 
filtration and high lift pumping. Chemical treatment consisting of pre-and 
post-chtorination, powdered activated carbon addition, fluoridation, pre- and post- 
ammoniation, sulphur dioxide for dechlorination, coagulation using aluminum 
sulphate as the primary coagulant with activated silica as a coagulant aid and 
with calcium hydroxide addition for pH adjustment. 

Although all possible actions have been taken to accurately describe the process 
components including the reviewing of all available contract drawings and 
previous reports, and, where possible, by confirming details in the field, there are 
some process details in doubt. In particular, there are no contract drawings 
showing the modifications which were made to convert from hydraulic to 
mechanical mixing in the existing flocculation tanks. The exact dimensions of the 
flocculation and sedimentation tank components are therefore not documented. 
The Brantford PUC has indicated that overall plant drawings are to be prepared 
to show the current status of the entire treatment plant. This wori< was not 
completed at the time of this study. 

Wi DESIGN DATA 

C.2.1 Ca pacitv 

The Brantford Water Purification Plant has a rated capacity of 90.9 ML/d (20 
MIGD) at the present time. Although reference, in the MCE Inspection Report for 
October and November 1986, was made to a filtration capacity of 1 14 ML/d {25 
MIGD), this rating would require a filtration rate of 16.2 m/hr (5.5 IGPM/FT^, 
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which is considered excessive for rating purposes. A treatment capacity of 
90.9 ML/d (20 MIGD) would require a filtration rate of 12.9 m/hr (4.4 IGPM/FT^, 
which although somewhat in excess of the MOE Water Treatment Plant Design 
Guidelines (12 m/hr), would appear to be justifiable in the case of the Brantford 
Water Purification Plant. 

Over the three year period from 1984 to 1986, the plant operated at an average 
maximum day flow of 56 ML/d (12.3 MIGD) and an average day flow of 47 ML/d 
(10.3 MIGD). These flow rates are based on averages over the duration of the 
study. The maximum day treated water flow for the three year period from 
1984-1986 was 70.0 ML/d (16 MIGD) in July of 1986. 

C.3.1 Intake 

The raw water for the Brantford Water Purification Plant is obtained from the 
Grand River via the Hdmedale Canal. The confluence of the Holmedale Canal 
with the Grand River, approximately 1300 m upstream of the intake location, is 
provided with three manually operated headgates. These headgates permit the 
canal to be isolated from the Grand River during the passage of pollutant spills 
in the Grand River. With the headgates closed, with the mini-generator shut 
down and with the water purification plant drawing water at 45 ML/d, the canal 
can provide the plant with raw water for approximately 18 hours. At maximum 
plant capacity of 90.9 ML/d, the isolated canal would provide water for 
approximately 9 hours. 

The intake crib of the water purification plant is rectangular in cross section and 
has dimensions of 2.43 x 2.43 x 1 .14 m high above the canal bottom. Each side 
has a port opening of 0.91 x 1 .83 m and each port is provided with bar screens 
(12.7 mm diameter Everdur bars at 229 mm centres). 

In the three year period of the study (1984 to 1986), there have been no reports 
of frazil ice formations on the intake crib. At the present time, there are no 
provisions for backftushing if this problem does occur. 

A 1200 mm diameter, concrete pipe 96 m long conveys the water from mid 
stream in the canal to the screen chambers. It has been calculated that the 
capacity of the intake is approximately 90.9 ML/d (20 MIGD), provided the canal 
level is at least 0.8 m over the top of the intake crib. Maximum canal water level 
is reportedly 1.45 m over the top of the intake crib and under normal 
circumstances, a level of 1.42 m over the top of the intake structure is 
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maintained. "■ * 

The hydraulic survey carried out by Simcoe in November 1987 indicated that the 
friction losses in the intake pipe corresponded to a C-factor of only 50, if the 
intake structure itself is assumed to be clear of debris. An inspection should be 
made of the intake structure by a diver to detemiine if it has been silted in or 
blocked with debris. If the intake structure is found to be clear, the intake pipe 
should also be inspected by a diver to determine the cause of the excessive 
headlosses. After these inspections and any necessary remedial action are 
completed, the hydraulic profile should be re-surveyed to detennine the effective 
C-factor of the intake pipe and the overall intake capacity. 

A pre-chlorination diffuser is located 15.2 m upstream of the screen house in the 
1200 mm diameter intake pipe. . - 

C.3.2 Screening ' 

The intake pipe discharges by gravity into the channels of the screen house. The 
flow splits into two screen chambers, each equipped with two screens in series. 
The screens are each 3.7 m high by 1 .3 m wide. One pair of screens has mesh 
openings of 9.5 x 9.5 mm and the other pair has openings of 12.7 x 12.7 mm. 
The screens are used to prevent large debris, leaves, fish, etc. from entering the 
water purification plant. The screens are manually cleaned as necessary {up to 
3 times per day) to keep the headless less than 150 mm. Screenings are 
landfilled in the 'dry cove' area of the water purification plant site. 

C.3.3 Pre-treatment Basins 

Two 750 mm diameter (30") pipes convey the raw water by gravity, from the 
screen house into the two pre-treatment basins. The two basins have a total 
capacity of 3476 m^ and allow for a 55 minute retention time for 90.9 ML/d (20 
MIGD) and have dimensions of 42.57 x 20.35 x 2.90 m maximum water depth. 
Each tank is formed of earth embankments, lined with a potable grade 
chlorosulfonated polyethylene 'Hypalon' membrane. 

The primary purpose of the pre-treatment tanks is to provide the necessary 
pre-chlorination contact time. When activated carbon is being used, these basins 
. provide all the pre-chlorination contact time. The raw water can be aerated while 
in these tanks, by air diffusers situated along the bottom edge of the basins. 
The main reason for the aerators is to prevent freezing in the cold weather 
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C.3.4 Carbon Contact Basins 

From the two previous basins the water flows by gravity into two smaller 
supplementary basins (10.48 x 20.35 x 2.90 m, maximum water depth) 
constructed in the same manner as the pre-treatment basins. Powdered 
activated carbon may be added at this point for ftjrther removal of compounds 
associated with taste and odour. Tlnese two carbon contact basins have a total 
capacity of 735 m^ and provide a retention time of 12 minutes at 90.9 ML/d. 

Although these basins were designed for the installation of mechanical mixers, 
no mechanical mixers are provided and any mixing is achieved hydrauiically. 
These contact tanks also have diffused aeration to prevent freezing. 

Three carbon slurry tanks store the carbon prior to dosage to the carbon contact 
tanks. Each of these carbon slurry tanks is 6.4 x 6.4 x 4.0 m deep and has an 
agitator with the following specifications: 

Ughtnin Greey Model 324-RELB-10Z 
Agitator 
56 R.P.M. 
7.46 KW 

C.3.5 Low Lift Pumping 

Two 750 mm diameter (30") pipes convey the water by gravity fi-om the carbon 
contact basins to the low lift pump wet wells. Two wet wells, one 4.9 x 4.4 x 3.1 
m maximum depth and the other 4.9 x 5.8 x 3.1 m maximum depth are provided. 
At 90.9 ML/d (20 MIGD) the wet wells provide a maximum retention time of 2.5 
minutes. 

There are four vertical turbine pumps (one variable speed and three constant 
speed) that draw water directly from the low lift wet well and pump it to the flash 
mixing chamber through a 900 mm diameter concrete pressure pipe. When the 
water demand of the downstream treatment units exceeds the variable speed low 
lift pump capacity and water level in the flash mixing chamber lowers, one or 
more, of the constant speed low lift pumps have to be manually turned on to 
satisfy the water demands. The variable speed low lift pump would then 
modulate its pumpage rate to maintain the water level in the mixing chamber 
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within the set point range. * 

A summary of the low lift pumps is presented in the following Table C.1 : 
TABLE C.I 

Brantford Water Purification Plant 
Summary of Low Lift Pumping Units 



Pump 
No. 


Manufacturer 


Type 


Year of 
Purchase 


Capacity 


TDH 
(m) 


Motor 
Voltage 


kW 1 


1 


Worthington 


Vertical 

Turbine 


19*>? 


31.8 ML/d 


8.5 


550 


45 


2 


Wbrthington 
(Variable Speed) 


Vertical 

Turtiine 


1979 


63.6 ML/d 


10.3 


550 


112 


3 


Worthington 


VerticaJ 
Turbine 


1962 


31.8 ML/d 


8.5 


550 


45 


4 


Worthington 


VerticaJ 
Turbine 


1976 


31,8 ML/d 


8.5 


575 


45 



Low lift pumps No. 1 and 2 draw from the north wet well and pumps No. 3 and 
4 draw from the south wet well. 

The total installed station capacity is 159.0 ML/d (35 MIGD) and the firm capacity 
is 95.4 ML/d (21 MIGD). 

The 500 kW standby diesel generator in the high lift pumping area can supply 
enough power to continue low lift pumping, as well as other plant operations. 



C.3.6 Flash Mixing 



Flash mixing is accomplished through the use of a mechanical mixer located in 
the concrete mixing chamber. The flash mixing chamber is 3.35 x 3.35 x 5.94 
m maximum depth with a maximum volume of 66.66 m^. 

The flash mixer is a Ughtnin Greey Model 7G0-1S, and is manufactured by 
Lightnin Greey Mixing Equipment Limited. The mixer has a four wing impeller and 
is powered by a Brook Crompton Parkinson Limited 15 kW motor. The retention 
period in the 66.66 m^ flash mixing chamber is 63 sec @ 90.9 ML/d, For the flow 
rates experienced in 1986, the retention times were as follows: 
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Flow Rate 1986 Retention Time fsecondsl 

Minimum Row 
(31 ML/d) 186 

Average Flow 

(46 ML/d) 125 

Msodhnum Flow 

(73 ML/d) 79 

The velocity gradient provided by the flash mixing chamber is approximately 370 
s'\ assuming the power transferred to the water is 80 per cent of the motor 
nominal power rating. The retention times appear quite adequate and the 
velocity gradient is in the normal range. After leaving the flash mixing chamber, 
water flows to the three (3) flocculation tanks (east, west and south) via a baffle 
chamber. To avoid floe shear, 0.91 m diameter holes were added to the baffle 
walls during the last expansion contract. 

C.3.7 Flocculation 

Three rectangular concrete flocculation tanks are provided. All are oriented in the 
north-south direction. The two northerly tanks are referred to as the east tank 
and the west tank and the one southerly tank is referred to as the south tank. 
The east and west tanks have dimensions of 3.95 x 8.92 x 5.94 m maximum 
water depth and the south tank has dimensions of 7.99 x 7.99 x 5.94 m 
maximum water depth. The east and west tanks have volumes of approximately 
209 m^ each and the south tank has a volume of approximately 379 m^. The 
flocculation tanks are equipped with walking beam flocculators. The east and 
west tank flocculators are both driven by one 3.75 kW motor and the south tank 
flocculator is driven by a 3.75 kW motor. 

Flow is split approximately 25% to the east tank, 25% to the west tank and 50% 
to the south tank. The flocculation tanks provide an overall detention time of 
12.6 minutes at the rated capacity of 90.9 ML/d and for the flow rates 
experienced in 1986, the individual retention times were as follows: 
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Flow Rate Retention Time (min) 

East Tank West Tank South Tank 

Minimum Flow 39 3® 35 

(31 ML/d) 

Average Flow 26 . 26 24 

(46 ML/d) 

Maximum Flow 16 "H 15 , 

(73 ML/d) 

The entrance velocities through the ports into the flocculation tanks for the flow 
rates experienced in 1986 were as follows: 

Row Rate Entrance Velocities (m/s) 

East Tank West Tank South Tank 

Minimum Flow 0.48 0.48 0.48 

(31 ML/d) 

Average Flow 0.72 0.72 0.72 - 

. (46 ML/d) 

Maximum Flow 1.14 1.14 1.14 

(73 ML/d) 
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The velocity gradients due to headloss and due to the walking beam flocculators 
for the rated capacity and the 1986 flow rates were found to be as follows: 





Due to 


Headl 


OSS 


Walking 


Seam 


Flocculators 


Overall 
(East/west 


South Tanks) 


G(t) 


1 


FloM Rate 


{East/West 




(1986) 


(East/West 


South Tanks) 


(East/West 


South Tanks) 


South Tanks] 


1 


Mininuii Flow 
£31 HL/d) 


2.16 




2.27 


73.89 




77.60 


76.05 


79.87 


1.8 X 10* 


1.7x10* ■ 

1 


Average Flow 
(46 HL/d) 


3.92 




4.12 


73.89 




77.60 


77.81 


81.72 


1.2 X 10* 


1.2 X 10* 1 


Haxinun Flow 
(73 ML/d) 


7.83 




8.23 


73.89 




77.60 


81,72 


8S.83 


O.B X 10* 


0.8 X 10* 1 


Rated Capacity 
(90. 9 ML/d) 


10.88 




11.44 


73.89 




77.60 


84.77 


89.04 


0.7 X 10* 


0.6 X 10* 

1 



The above tabulated values indicate that the flocculation times at design flow are 
less than the 30 minutes recommended in the MOE Guidelines for the Design of 
Water Treatment Works for plants where sedimentation is required. The overall 
velocity gradients achieved in the flocculation systems appear to be in the normal 
range of 25 to 100 s'^ for alum floes. Ttie G{t) values are also in the normal 
range suggested by the MOE guidelines (0.5 x 10^ to 1.25 x 10^). 

Each tank can be operated independently in order that one can be shut down for 
cleaning or maintenance. No attempts are made to shut down the operation of 
flocculation tanks at low flows. 

C.3.8 Sedimentation 

The three concrete sedimentation tanks at the Brantford Water Purification Plant 
are located adjacent to the flocculation tanks. Tl-ie dimensions of the east and 
west sedimentation tanks are 32.22 x 8.94 x 5.94 m maximum water depth each 
and the south basin has dimensions of 32.89 x 8.29 x 5.94 m maximum water 
depth. The sedimentation tanks have a combined volume of 5042 m^ and 
provide an overall retention time of 80 minutes at the rated capacity of 
90.9 ML/d. The retention times and overflow rates for the individual tanks for the 
flow range experienced in 1986 were as follows: 
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Row Rate Retention Times Overflow Rates 

(1986) (min) (m/hr) 

East/West Tanks ^ South Tank^ East/West Tanks ^ South Tank ^ 



Minimum Flow 318 
(31 ML/d) 

Average Flow 214 

(46 ML/d) 

Maximum Flow 135 
(73 ML/d) 

Rated Capacity 108 
(90.9 ML/d) 



151 



101 



64 



51 



U 



1.7 



2.6 



3.3 



2.4 



3.5 



5.6 



6.9 



Notes 

1 . Total volume of East/west tanks 

2. Volume of South tank 

3. Total surface area of East/west tanks 

4. Surface area of South tank 



3422 m^ 
1620 m^ 
576 m^ 
273 m^ 



The normal retention times and overflow rates for sedimentation tanks are In the 
order of one hour and 1 .6 to 2.4 m/hr, respectively, at design capacity. Due to 
the lack of proportioned flow splitting between the flocculation/sedlmentation tank 
units, the south tank receives considerably more hydraulic load than it should and 
the east/west tanks, although more lightly loaded than the south tank, appear to 
be hydraulically overloaded as well In terms of overflow rates at the plant's rated 
capacity. 

No mechanical sludge collection is provided for the sedimentation tanks. As will 
be discussed In Section D, the tanks are desludged every three weeks by 
draining and flushing operations. 

Settled water from the south sedimentation tank is conveyed to the fitters via a 
rectangular flume with a width of 0.76 m. The east and west sedimentation tanks 
are connected to the filters via a rectangular flume with a width of 0.91 m. The 
south and east/west flumes are interconnected by a 0.61 m outside diameter 



Brantford Water Purification Plant Optimization Study • October 1991 



Ontario Ministry of the Environment C.10 



Steel pipe. At the rated capacity of 90.9 ML/d and assuming an equal flow split 
between the south and the east/west sedimentation tanks, the flow velocity in the 
filter influent flume would be 1 .13 and 0.52 m/s, respectively from ttie south and 
the east/west sedimentation tanks. 

C.3.9 Filters 

The settled water is conveyed from the south and east/west sedimentation tanks 
via the interconnected flumes to 5 single media (anthracite) filter beds. The 
anthracite media is supported by a gravel bed, as shown in Figure C.5. The filter 
beds are of concrete construction, with mild steel troughs provided with stainless 
steel adjustable weirs. 

Filters No. 1 and 2, known as the south filters, were constructed in 1960. These 
single celled filters have a surface area of 49.1 m^ (7.32 x 6.71 m) each. RIters 
No. 3, 4 and 5, known as the north filters, are double chambered filters, with each 
chamber having a filter area of 32.5 m^ (6.10 x 5.33 m). The north filters were 
constructed in the early 1930s. The total filter surface area provided at the 
Brantford Water Purification Plant is 293.2 m^. 

The south filters were refurbished in 1967 by changing the media to Micro Floe 
media. It is expected that the Micro Roc media has been totally depleted due to 
backwashing losses . Anthracite media has been added over the years to make 
up for (the media) losses. 

Table C.2 contains the results of a filter media study carried out by Simcoe. The 
effective size of the media is outside of the normal range and the uniformity 
(X>efficient of Filter No. 5 appears too high. 

The pertinent elevations, of the filters, referenced to tiie plant datum, are as 
follows: 

Filters No. 1 and 2 Filters No. 3. 4 and 5 

Top of box 27.85 m 27.85 m 

Top of water 27.43 m • 27.43 m 

Top of trough 27.32 m 27.20 m 

Top of anthracite 26.43 m 26.43 m 

Top of gravel 25.68 m 25.68 m 

Top of underdrain 25.53 m 25.53 m 

Bottom of box 25.22 m 25.22 m 
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BRAHTFORD WATER PURIFICATION PLANT 
FTT.TRR KEDIA STUDY 

















Effective 




True 




Apparent 


Filter 


Size 


Uniformity 


Densi 


^ 


Density 


Number 


mm 


Coefficient 


g/ml 




g/ml 


1 


1.0 


1.70 


1.79 


•■ 


1.04 


2 


1.0 


1.75 


1.77 




1.01 


3 


1.1 


1.75 


1.56 




0.85 


"4 


1.1 


1.70 


1.56 




0.90 


t- - 


0.6 


2.5 


1.66 


' -..> 


0.95 


Typical 




■ . . 


!■ 






Ranges and 


•! 










Values for 


0.7-0.75 


<1.75, 


1.55- 


1.70 




Single Media 










Anthracite 




V 


- 




" 


Filters 




• - 




*' 
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The filter media volumes are as follows: 



Max. Volume of 
Filter No. Water Above Media 



1, 2 49.76 m^ each 

3A, 3B, 4A, 4B, 33.03 m^, each 

5A, 5B 



The filter underdrain systems are as follows: 

RIter No. Type of Und erdrain Svstem 

1 and 2 122 mm outside diameter stainless steel underdrain system 

p 70 mm outside diameter stainless steel underdrain system 

4 76 mm transite pipe underdrain system 

1 64 mm transite pipe underdrain system 



A check of the Brantford filtered water quality shows that filtered water is 
non-aggressive to asbestos cement and there should be no concern with the use 
of the transite pipe for filter underdrains. Based on AWWA Standard C400-77, the 
aggressiveness index was found to be 12.6. Non-aggressive water is water with 
an index of >12.0. 

The filter controls and instrumentation in place up to 1986 consisted of 
hydro-pneumatic, manual and electrical systems at each fitter panel as follows: 
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CONTROLS A/ALVES 
Backwash valve (2 with double 
- open/close chambered filters) 



INSTRUMENTS 

Head loss gauge (2 with double 

chambered filters) 
Effluent rate-of-flow gauge (2 with double 
chambered filters) 



Influent gate 

- open/close 

Drain gate/plug 

- open/close 



Backwash rate-of-flow gauge 

Turbidimeter (settled water quality upstream 

of filters #3 to #5) 

Turbidimeter (finished water quality) 



Backwash pump ' 

- on/off 

Motorized backwash valve 

- dial flow rate 

Effluent valve (2 with double chambered filters) 
: - open/close 

100 mm manual gate valve for Palmer sweeps 

Based on short term hydraulic assessments as reported by MacLaren', the filters 
have the following hydraulic capacities: 



Filter No. 

1 and 2 
3, 4 and 5 



Total 



Hydraulic Capacity 

(ML/d) 
>27.3 (each) 
22.7 (each) 
> 122.7 ML/d 



There are, therefore, no hydraulic restrictions with the existing filters. 



1 . Fieport and Technical Discussion On Water TreBtmant Plant Expansion for the Brantfofd Public Utilitias Commission , 
March 1978 by James F. MacLaren Limited. 
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The settled water turbidity range liandied by the filters was 0.30 to 8.65 FTU, 
based upon the Hach turbidimeter readings. The effluent turbidity range, based 
upon the Hach turbidimeter readings of sample water drawn from the high lift 
discharge header, was 0.03 to 1 .25 FTU. 

Prior to 1986 when the filters were backwashed based upon a head loss of 1.5 
to 2.0 m, typical filter runs were 25, 23, 24. and 26 hours for Winter, Spring, 
Summer and Fall conditions of 1985. Head loss varies from 0.3 m for a clean 
filter to 1.5 m for a dirty filter. Since 1988, when installation of the SCADA 
equipment commenced, the-bss-of-head meters have no longer been functional 
and backwashing has been carried out on a once per 24 hour basis. 

The filtration rates required for the 1986 water production rates and the plant 
rated capacity would be as follows: : ^ 

Flow Rate Filtration Rate 

(1986) (m/hr) 
Minimum Row 
(31 ML/d) 4.4 

Average Flow : " 

(46 ML/d) 6.5 

Maximum Flow 

(73 ML/d) 10.4 

Rated Capacity 12.9 

(90.9 ML/d) 

As discussed in Section C.2.1, the filtration rate at the plant rated capacity is 
slightly in excess of the MOE Guideline of 12 m/h. 

Two backwash pumps are provided, connected by a common header system. 
In normal circumstances, only the newer backwash pump is used. Water for 
backwashing is drawn from the filtered water conduit. The low and high 
backwash rates are 720 and 360 L/s, respectively. 

The following backwash procedures are used for the single and dual 
compartment filters. In all cases, filtering to the cleanwell continues with the 
influent gate closed until the water level reaches the top of the media. Filtering 
beyond this point is not practiced to avoid air binding problems. During 
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backwashing, the filter rate is adjusted on the remaining filters to allow the overall 
water production rate to remain the same as before the initiation of backwashing, 
No backwash water turbidimeter is provided at this plant. 

BACKWASHING PROCEDURES 



SINGLE COMPARTMENT 
RLTERS f#1. #21 


DUAL COMPARTMEffT 

RLTERS {*3. #4. #5) 


1. 


Qose Influent Valve 


1. 


Close influent Valve 


2. 


Open Drain Valve 


2. 


Open Drain Valve 


3. 


Dose Effluent Vaive 


3. 


dose Effluent Valve 


4. 


Start Backwash Pump - 
Open Wash Vah/e 


4. 


Start Backwash Pump - Open 
#1 and #2 Wash Valves 


5. 


After 1 Minute Start 
Surface Washer 


5. 


After 1 Minute Start Surface 
Washers 


6. 


After 5 Minutes Stop 
Surface Washer 


6. 


After 5 Minutes Stop Surface 
Washers 


7. 


After 9 Minutes Close 
Drain Valve 


7. 


After 6 Minutes Qose #2 Wash 
Valve 


8. 


After 10 Minutes Stop 8. 
Backwash Pump (Filter 
Water Level Up To Trough) 


After 10.5 Minutes Open #2 
Wash VaNe and Qose #1 Wash 
Valve 


9. 


Oose Wash Valve 


9. 


After 14 Minutes Close Drain 
Valve 



10. open Influent Valve 



1 1. Open Effluent Valve 



10. After 15 Minutes Stop Backwash 
Pump (FHter Water Level Up 

To Trough) 

1 1 . Oose #2 Wash Valve 

12. Open Influent Valve 

13. Open Effluent Valve 
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The backwash flow rates used in the above procedures are as follows: 



RAHKWASHIN n RATES VS. TIME 

Rinnlfi Compartnnent Filters DMal Compartment Filters ^ 

Tirrie Q_intQ_Bed_. Hme n into Bed A Q into Bed B 

(1^) (L/s) (m/hr) (min) (L/s) (m/hr) (L/s) (m/hr) 

0-0 5 360 26.4 0-0.5 180 19.9 180 19.9 

5-10 720 52.8 0.5-1.0 360 39.9 360 39.9 

10-5 720' 52.8 1.0-5.0 360' 39.9 360' 39.9 

5 0-10 720 52.8 5.0-6.0 360 39.9 360 39.9 

6.0-10.5 720 79.8 

10.5-15.0 720 79.8 . 

1 . Plus Surface Wash 

Backwash rates are measured by orifice flanges and the backwash rate is 
adjusted via a 400 mm motorized butterfly valve. 

During backwash, the maximum bed expansion is approximately 150 mm (up to 
the underside of the surface agitators). , 

As discussed in the flow measurement section of thjs report, there are no 
accurate records of actual backwash water use. Based upon the backwash 
water rate settings, backwash times and estimated water usage for the surface 
washers the backwash water requirements for the single and dual compartment 
filters would be 433 m^ and 654 m' (for both cells), respectively. This 
corresponds to a backwash water requirement for single and dual compartment 
filters of 8 84 and 10.04 mVm^ For the water production experienced in 1985, 
for Winter Spring, Summer and Fall conditions, the backwash water requirements 
amounted to 2.3, 2.2, 2.0, and 2.1 per cent, respectively. For the same time 
periods, the water filtered per cycle was 158, 169, 187, and 176 m /m , 
respectively. 
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During backwashing of one of the south filters, when the settled water production 
is handled by the other filter units, the filtration rate would increase to the 
following rates for the con-esponding water production rate: 



Row Rate 


nitration Rate 
(m/hr) 


Maximum 1986 Flow 
(73 ML/6) 


12.5 


Rated Capacity 
(90.9 ML/d) 


15.5 



No special control valves are provided for backflow prevention on the surface 
wash supply water, but with standby power for the high lift pumps and with 
distribution system storage, it is considered highly unlikely that reverse flow could 
occur. With the degree of disinfection provided prior to filtration, the nsks 
associated with any potential backflow would be minimal at this plant. 

C.3.10 niearwetl Storage 

TTie filtered water flows into the cleanwells located directly below and extending 
to the east of the filters. The cleanwell consists of two interconnected cells, 
referred to as the north and south cleanwells. The north cell, associated with 
filters 3. 4 and 5, has dimensions of 33.32 x 9.60 x 2.29 m water depth. The 
south cell, associated with filters 1 and 2, has dimensions of 14.94 x 11.35 x 2.29 
m water depth. TTie approximate total volume of the cleanwelts, including their 
3.35 X 3.05 X 2.29 m interconnecting chamber, is 1144 m^ (0.25 MIG). 

The cleanwells are hydraulically connected to two filtered water reservoirs located 
on the plant property. 

The north and south cleanwells are hydraulically interconnected by a 600 mm 
pipe, as well as by cut-away openings in the walls, approximately 1.4 m above 
the ciearwell floors, between the two cleanwells. The south clearwell is connected 
to the older concrete 3591 m^ (0.79 MIG) treated water reservoir, which is located 
west of the east/west sedimentation tanks, by 750 mm and 600 mm pipes. The 
3591 m^ treated water reservoir is hydraulically connected to the membrane-lined 
and covered earthen-bemri 18,180 m^ (4 MIG) treated water resen/oir by a 1050 
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mm concrete pressure pipe. Both treated water reservoirs are connected to the 
post-treatment well, at the inlet to the high lift pumpwell, by a 1050 mm concrete 
pressure pipe. The 3591 m^ treated water reservoir is also connected to the 
post-treatment well by two 600 mm pipes. In the event that the south clearwell 
has to be drained for clean-out or maintenance, a valve in the wall of the north 
clearwell can be opened to connect the clearwell to the high lift pump well. 
Although there is currently no direct connection from the clearwell to the larger 
reservoir, a future connection is proposed. Such a connection would provide for 
better water circulation in the larger reservoir. 

The concrete treated water reservoir has dimensions of 39.88 x 34.77 x 2.59 m 
water depth. The membrane-lined and covered earthen berm treated water 
reservoir has dimensions of approximately 83 x 83 x 2.59 m water depth. The 
membrane material is reportedly potable grade chlorosulfonated polyethylene 
'Hypalon'. 

The combined cleanwell and treated water reservoir capacity is 22,915 m^ (5.0 
MIGD). 

C.3.11 High Lift Pumps 

The high lift pumps draw water from the high lift pumpwell and pump it to the 
distribution system. The exact dimensions and capacity of frie post-treatment 
well and high lift pumpwell are not known. There are six high lift centrifugal 
pumps as described in Table C.3. 

Presently, the total high lift standby capacity in the event of a power failure is 68.2 
ML/d. Pump No. 4 is equipped with a dual diesel/electric drive and pumps No. 
5 and 6 are diesel driven. Based on this standby pumpage rate and, as 
indicated by the water production requirements and daily flows in Tables 1.0 and 
1.1, Appendix 2, there is sufficient standby power pumpage to meet the normal 
water requirements of the distribution system. As previously indicated, the diesel 
generator, also located in the high lift pumping area, has sufficient capacity to 
power the low lift pump requirements of this plant. 

Each of the four high lift discharge pipes {3 - 400 mm and 1 - 250 mm) is 
equipped with a swing check valve. No other measures are taken for transient 
pressure control. 
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TABLE C.3 . 
BRANTFORD WATER PURIFICATION PLANT 
HIGH LIFT PUMPS 



Pump 

No , Hake Type 



Capacity Head 
ML/d (m) kW 



Motor 
(Manufacturer ) 



1 Centrifugal 13.5 * 

W. Centrifugal 22.7 

t Centrifugal 31.8 

4 Centrifugal 31.8 

I Centrifugal 18.2 

4 ^ Centrifugal 18.2 ■ 

*400 kW continuous power; 450 kW peak power 



M Ifi? Electric 

(General Electric) 



M iSi Electric 

(Westinghouse) 

m 336 Electric 

(General Electric 

300 Diesel/Electric 

(Buda/English Elec) 

69 300 Diesel 
(Waukesha) 

69 400* Diesel 
(Vaukesha) 



Based on the above, the high lift station capacity can 
be calculated as : 

1. Total Station Capacity: 136.2 ML/d (30 MIGD) 
.2. Finn Station Capacity: 104.4 ML/d (23 MIGD) 
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C.3.12 Backwash Treatment an d Sludge Disposal 

The filter backwash and the wastewater from the sedimentation tanks are directed 
into the 'wet cove' located on the plant property (see Drawing No. C.1). The 
supernatant from the 'wet cove' is then discharged into the Grand River. 

Filters are tiackwashed on average once every 24 hours. Sedimentation tanks 
are flushed every three weeks for a period of approximately six hours. A 37 mm 
diameter PVC flushing line is located around the perimeter of each of the east 
and west sedimentation tanks, approximately 200 mm above the tank floor. 
There are two flushing lines inside the south tank. 

The small quantity of debris, consisting mainly of grass and leaves, that 
accumulates at the average rate of one garbage bag every two weeks on the 
screens, is landfilled on site in the 'dry cove'. Every few years the 'wet cove" is 
cleaned of sludge accumulation by dredging and these dredgings are also 
landfilled on site in the 'dry cove'. The last time the 'wet cove' was dredged was 
in the Fall of 1986. A separate report entitled, "Brantford Water Purification Plant 
Water Plant Waste Study", discusses the treatment options for water plant wastes 
for \he Brantford Water Purification Plant, (Appendix 4). 

C.4 CHEMICAL SYSTEMS 

The present chemical facilities comprise the storage and dispensing of chlorine 
gas, powdered activated carbon, ammonia gas, aluminum sulphate, sodium 
silicate, sulphuric acid, calcium hydrate, sodium silicofluoride and sulphur dioxide. 

The efficient operation of the Brantford Water Treatment Plant relies heavily upon 
the relationships between raw water turbidity and "optimum" chemical dosage 
requirements which have been developed fi-om experience over the period of 
operation of this plant. Jar testing is rarely used as a method of determining 
chemical dosages necessary for the effective treatment of the Grand River water. 
The graphical data base is used for the adjustment of chemical dosages. 

The chemical storage facility locations are shown in Figure C.6. 

C.4.1 Chlorine 

Chlorine is primarily used In the water treatment process for the disinfection of the 
water supply. It also serves to: control algae and slime growth; control taste and 
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Odour problems; destroy phenols and hydrogen sulphide; oxidize manganese 
and nitrogen compounds; and to maintain clean filter media. 

Chlorine gas as supplied by Stanchem is utilized at the Brantford Water 
Purification Plant as the source of chlorine. Tlie chlorine is stored in one ton 
cylinders in the chemical room of the main building. There are 8 one ton chlorine 
cylinders on 4 double weigh scales. Out of the 8 cylinders on scales, only 4 are 
in use at any time, the other 4 are on standby. Usually, an additional 12 
cylinders are stored on the floor of the chemical building. The above-mentioned 
chlorine cylinders provide the necessary chlorine supply for both the pre-and 
post-chlorinators. There are also two one ton cylinders kept in the screen house 
as emergency backup. The total chlorine ton cylinder storage capacity on the 
plant site is a maximum of 25 cylinders, although the normal inventory is 22 
cylinders. 

Summaries of pre-chlorination and post-chlorination demands, dosages and 
residuals are contained in Tables 3.0 and 3.1, in Appendix 2. 

Pre-Chlorinaticn 

Pre-chlorination is a controlled dosage of chlorine added ahead of the 
pre-treatment stages. At the Brantford Water Purification Plant, the chlorine is 
diffused into the raw water intake pipe 15 m upstream of the screen house. The 
chlorine feed line is approximately 225 m of 50 mm diameter PVC pipe. The 
emergency chlorinator uses a chlorine diffuser at the entrance of the 1200 mm 
intake pipe in the screen chamber. 

There are three pre-chlorinators - two Fischer and Porter pre-chlorinators, one 
with a capacity of 3630 kg/day, and the other with a capacity of 910 kg/day; the 
third pre-chlorinator is a Capitol Controls, and it has a capacity of 910 kg/day. 
. The larger Fischer and Porter chlorinator and the Capital Controls chlorinator are 
located in the chemical room, and the smaller Fischer and Porter chlorinator is 
in the screenhouse for emergency use. All the chlorinators are vacuum systems. 
All chlorinators are hooked up and ready to use. The emergency unit in the 
screenhouse requires a sump pump to be operated to create the necessary 
suction head. Based upon the plant rated capacity of 90.9 ML/d, the Fischer and 
Porter chlorinator and either the standby Capitol Controls or the emergency 
Fischer and Porter chlorinator could achieve maximum dosage rates of 40 and 
10 mg/L, respectively. The average pre-chlorine dosage rate for 1986 was 9.7 
mg/L and ranged from 8.32 to 14.90 mg/L. 
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The Chlorine dosage control is strictly by manual adjustment. For the 1984 to 
1986 time period, the operator adjusted the dosage rate to achieve a free chlorine 
residual of 4.0 to 4.5 mg/L in the pre-treatment basins. The PUC staff have now 
reduced the residual levels to the 3.5 to 4.0 mg/L range. Water is drawn from 
a point approximately 1 /3 downstream of the inlet to the pre-treatment basin and 
is pumped to the analytical room (sample line #1), where the free chlorine 
residual is monitored continuously by an automatic Wallace and Tiernan analyzer. 

The largest Fischer and Porter chlorinator can have eight chlorine cylinders 
connected to it, but only four are normally used. Each cylinder rests on a scale 
and is replaced as it empties. 

Ppst-Chlorination 

Post-chlorination facilities are provided in order that further adjustments to the 
chlorine residual can be made, if required, before the water enters the 
distribution system. Post-chlorine dosage is applied to the post-treatment well, 
upstream of the high lift pump well. TTie feed line is approximately 35 m of 
38 mm diameter PVC pipe. 

The post-chlorinator, also located in the chemical room, is a Wallace and Tiernan 
V-notch series, variable feed vacuum gauge type chlorinator with a capacity of 
45.4 kg/6. The chlorine feed rates can only be adjusted manually. Based upon 
the plant rated capacity of 90.9 ML/d. the Wallace and Tiernan chlorinator could 
achieve a maximum dosage rate of 0.5 mg/L. The dosage range for 1988 was 
0.07 to 0.85 mg/L, with an average dosage of 0.30 mg/L 

The Wallace and Tiernan automatic post-chlorine residual analyzer in the control 
room draws a water sample from the high lift pumping station header (via sample 
line #3). The operators manually adjust the post-chlorine feed rate to obtain a 
total chlorine residual in the range of 1.1 to 1,3 mg/L, for the Winter/Spring 
conditions, and in the range of 1 .4 to 1 .6 mg/L, for warmer periods of the year. 

When powdered activated carbon is being used, samples are drawn from the low 
lift discharge header (sample line #2) and are manually titrated using a Rscher 
and Porter Model 17T20/2A titrator (one of two units on site) to determine total 
chlorine residual. Manual adjustments are made to the post-chlorinator to keep 
the total chlorine residuals in the above-mentioned ranges. 
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The Chlorine storage facilities for post-chlorination are the same as for the 
pre-chlorinatlon. 

C.4.2 Powdered Activated Carbon 

Powdered activated carbon (PAC) is periodically applied at the Brantford Water 
Purification Plant to prevent taste and odour problems. 

Van Waters & Rogers Limited supply the Hydrodarco B PAC to the Brantford 
Water Purification Plant. 

The carbon is mixed into a slurry and stored in three underground tanks, having 
a volume of 162 m^ each. The total storage capacity is 486 m^ The slurry is fed 
into the two carbon contact basins through a 25 m long, 50 mm diameter, ABS 
plastic pipe which branches into two discharge pipes to feed the PAC above the 
inlet to the carbon contact basins. 

The carbon slurry is prepared by mixing water and carbon in the ratio of one litre 
of water to 100 g of PAC. Carbon is delivered in bulk and is blown pneumatically 
into the storage tanks. 

Each carbon slurry tank is equipped with a 7.5 kW Ughtnin Greey Model 
324-RELB-102 mixer. The mixer is manually turned on approximately 10 minutes 
before the PAC slurry is to be fed to the carbon contact basins. 

A variable speed Moyno metering pump with a capacity of to 18.2 L/min, 
located in the basement of the low lift pumping station, is used to feed the 
carbon slurry to the carbon contact tanks. The dosage rate is set strictly 
manually. At the rated plant capacity of 90.9 ML/d, the carbon feed pump is 
capable of a dosage rate of approximately 29 mg/L with a 10 per cent carbon 
slurry. 

The activated carbon dosage is adjusted manually, depending on the influent raw 
water quality. 

When PAC is used, in anticipation of flood conditions when taste and odour 
complaints generally occur, the dosage is initiated at 5 mg/L This dosage is 
increased to 10 mg/L when flood conditions actually occur. If the hourly odour 
testing of samples from the pre-treatment basin (sample line #1) shows odours 
to be worsening in consecutive tests, the PAC dosage is increased in increments 
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TABLE C.4 
BKANTFOS]} WATER FDRIFICATION FLAKT 
fPMP SETTISGS FOR CARBON DOSAGES 
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of 5 mg/L. Water samples are checked for odour by dechlorinating the water 
with sodium thiosulphate and heating the water to 60 'C. PAC dosage is 
generally continued for 3 to 4 days after the odours have apparently dissipated. 

Management decides upon and determines the dosage of the activated carbon. 
When it is decided to feed activated carbon, the feed pump settings are 
determined in accordance with the relationship shown in Table C.4. 

Activated carbon for taste and odour control was used for a period of three 
months in 1986. PAC may have been used in 1984 and 1985, however, no 
records were kept. The average daily dosage range, when carbon was used, in 
1986, was 4.80 mg/L to 10.00 mg/L There are an average of two complaints 
per month, from the public, regarding taste and odour problems. Refer to 
Section A.2 for a discussion of the nature of taste and odour complaints. 

C.4.3 Pre-Ammoniation 

Ammonia is applied to the pre-chlorinated water to reduce the free chlorine 
residual to the desired range. 

Ttie pre-ammoniation dosage is applied, when necessary, to the low lift discharge 
pipe in the form of ammonia gas. Ammonia is applied to trim the free chlorine 
residual so that the free chlorine residual is between 1.5 and 2.0 mg/L, as 
measured by sampling from the low lift discharge header (sample line #2). Sinc^ 
powdered activated carbon dosages should eliminate the free chlorine residual, 
pre-ammoniation should not be necessary when activated carbon is being used. 
The dosage rate is set strictly manually. Adjustment of dosage rates are normally 
required 3 to 4 times per day. The anhydrous ammonia as supplied by 
Stanchem is stored outside in a 6.6 m^ storage tank east of the of the treatment 
plant chemical building. 



The ammonia is fed by a Wallace & Tiernan mechanical diaphragm pressure 
ammoniator through a 143 m long, 20 mm diameter, black iron, schedule 80 
pipe. The ammoniator has a maximum capacity of 45.4 kg/d, and is located in 
a room off of the filter deck. At this feed rate and with low lift pumpage of 90.9 
ML/d, a maximum dosage rate of 0.5 mg/L is possible. 

The average daily dosage for the pre-ammoniator in the year 1986 was 0.36 
mg/L and the dosages ranged from 0.26 to 0.46 mg/L 
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C.4.4 Aluminum S M'pt^ate fAlum) 

Aluminum sulphate is injected into the flash mixing chamber. Aluminum sulphate 
is used as the primary coagulant to de-stablize any colloidal suspension 
■ (turbidity) present in the raw water and, through the flocculation process, to 
agglomerate the suspended particles to the appropriate size for the sedimentation 
and filtration stages. 

The aluminum sulphate is supplied in a liquid fomn by General Chemical Umited. 
It is stored in a 50 m^ unlined concrete storage hopper in the chemical building. 

The aluminum sulphate is pumped from the storage hopper into a rectangular 
plastic injection well above the storage hopper by a variable speed Moyno pump 
that has a maximum capacity of 4.56 L/min. From the injection well, the 
aluminum sulphate flows by gravity through a 40 m long. 38 mm diameter ABS 
plastic feed pipe into the flash mixing chamber. h 

The dosage is adjusted strictly manually two or three times daily, in accordance 
with the Table C.5 relationships to achieve the required dosage rates, depending 
on the raw water characteristics, the turbidity and the operator's judgement. The 
relationships shown in Table C.6 are used for selecting the initial alum and 
activated silica dosage rates. Water from the pre-treatment basins (sample line 
#1Hs analyzed continuously by Hach Turbidimeter No. 1 , located in the control 
room The turbidity ranges at this sampling location are monitored continuously 
i by the plant operator to allow adjustments to be made to the alum and activated 

silica dosage rates. The settled water turbidity, as continuously measured by 
Hach Turbidimeter No. 2 located in the pipe gallery, is next monitored on an 
hourly basis to determine if the desired turbidity range of 1 .5 to 3.0 NTU is being 
achieved If the settled water turbidity increases rapidly then the alum dosage 
and activated silica dosages are adjusted. If the settled water turbidity increases 
only marginally, or slowly, then only the activated silica dosage is increased. 

There is only one alum feed pump, but a plastic garbage container, equipped 
with a tap at the bottom and a length of garden hose sen/es as an emergency 
alum feed system. This system is placed on a shelf elevated above the injection 
well Alum can be manually transferred from the storage hopper to the garbage 
container if the alum feed pump breaks down. The alum feed rate is adjusted 
manually using the tap at the bottom of the garbage container. 

The alum feed pump, when operated at its maximum capacity and with the low 
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TABLE C.5 
BRAHTFORD UAIEf) PURIFICATION PLANT 
PUMP SETTIHCS FOK ALUH FEED DOSAGES 

IS mg/l 20 ng/1 25 ng/l 30 n«/l 35iig/l 40 mg/l A5 Mg/l 

0.1 0.4 0.7 1.1 1.4 

0.4 0.7 1*1 l«i 1.f 

-'* 0.2 0.6 1.1 fS 2.0 1.4 

0.4 1.0 1.4 iA: 2.4 Zn-t 

JB.l 0.6 l.Z 1.8 1.3 2.9 5.* 

tf.t^ 0.9 1.5 2.1 ««# 3.3 . Il,f 

f,t 1.1 1.8 2.4 3.1 3,8 «.* 

0.6 1.3 2.0 2.8 :M,Si iti *>♦ 

0.7 1.5 2.3 3.1 f.« 4.1' S.* 

0.9 1.8 2.6 3.4 *,3 *,t #*tl 

1.1 2.0 2.9 3.7 ♦»?' ■ i'|i*A #'«* 

1.2 2.2 3.1 4.1 S,l *.0 r.fl 
1.4 2.4 3.4 *.* *i* *.5 F.1 
1.6 2.6 3.7 4.8 5.8 6.9 i.'f 

1.8 2.9 4.0 5.1 *.2 7.J 1.5 

O 

Note: VS rag/ 1 is epprox i ma t« I y equivalent to 1 grain/gollon f^j 

: ■ • s? 
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TABLE C.6 

BEAHTFORD WATER PORIFICATION PLANT 

A GENERAL GUIDE APPLIED FOR ALTO & ACTIV ATED SILICA DOSAGES 



TURBIDITY ON #1 ALUM ACTIVATED SILICA 

CONTROL POINT (ng/L) (mg/L) 



to 10 21 5.0 

10 to 30 35 7v5 

30 to 100 45 .i ■ 10.0 

100 to 150 60 • 12.5 
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lift pumpage rate at 90.9 ML/d, would have a maximum dosage rate of 47 mg/L. 

The 1986 daily average aluminum sulphate dosage was 34.5 mg/L and the 
dosage ranged from 18.4 mg/L to 55.8 mg/L. For 1986, the average aluminum 
concentration in the treated water was 0.151 mg/L This is in excess of the 
MOE guideline of 0.1 mg/L which has been set to help avoid problems in the 
distribution system such as "after-flocculation" and interferences with certain 
industrial processes. 

0.4.5 Activated Silica 

As previously discussed, activated silica is used on a regular basis as a coagulant 
aid in conjunction with alum at the Brantford Water Purification Plant. Activated 
silica improves the density and strength of the floe thereby improving 
sedimentation efficiency. 

Sodium silicate is supplied as a liquid to the plant by National Silicates Limited. 
The sodium silicate is stored in a 50 m^ unlined concrete hopper in the plant 
chemical room. 

The sodium silicate is batch diluted with water to 50 per cent solution strength {by 
volume) in the sodium silicate hopper in the chemical room. Mixing is 
accomplished using compressed air. The "N" brand sodium silicate (specific 
gravity 1 .39) is diluted to reduce its viscosity so that it can flow by gravity via a 
45 m long, 28 mm diameter copper pipe from the hopper to the 1 .1 m^ mild steel 
day tank in the basement of the low lift building. 

From the day tank, the sodium silicate is pumped into one of two activated silica 
tanks (7.6 m^, each) where the sodium silicate mixes with the water already 
added to the tank. Sulphuric acid flows from a storage tank to the activated silica 
tanks. The sodium silicate, water, and acid are mixed with a Lightnin Greey 
3.75 kW mechanical mixer provided for each tank. The sulphuric acid is 66 'Be 
is supplied by Stanchem. The sulphuric acid is stored in a 16 m^ rubber-lined, 
mild steel tank that is located outside the low lift building. For each 7.6 m^ batch, 
91 kg of acid is used for activation. The activated silica is mixed to a 1 per cent 
suspension so that one mL added to one litre of water results in a dosage of 10 
mg/L SiOj. 

A variable speed Moyno pump with a maximum capacity of 91 L/min pumps the 
activated silica to the low lift well. While one activated silica tank is in use, the 
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■ second is filled, mixed and kept in standby for use when the other tank is empty. 

The typical dosages of alum and activated silica are shown in Table C.6. 
Dosages are adjusted strictly manually. For the suspension strength mentioned 
above at maximum pumpage rate and at plant rated capacity of 90.9 ML/d, the 
maximum activated silica dosage rate would be approximately 14 mg/L In 
1986, the dosage range was 3.10 to 17.70 mg/L with an average dosage of 7.67 
mg/L 

TTie operating procedures prepared by D. B. Williams entitled. The Chemical and 
Bacteriological Operation of the Brentford Waterworks {April 1975)". recognizes 
the controversy of whether the activated silica dosage should precede or follow 
the alum dosage for best results. He reports that in 70 per cent of the cases 
alum should be fed first, 20 per cent the activated silica should be fed first and 
10 per cent of the time it does not matter which is fed first. Brantford falls into 
the 20 per cent category. He indicates that, "in applying the aluminum sulphate 
first we sometimes obtain a slightly better floe but It can take up to an hour to 
form and we do not have this time for flocculation so, to bring about a fast 
forming floe, we must apply the activated silica flrst, followed by the aluminum 
sulphate". 

C.4.6 Calcium Hy droxide nimeV 

Ume is supplied by Beechvllle Ume as a powder in bulk (approx. 900 kg per 
delivery). After adding water to a depth of 1.5 m in one of the two 59 m lime 
storage tanks outside the chemical room, lime Is pneumatically blown into the 
tank by the delivery truck. Water is then added to the storage tank to bnng the 
level to 6 1 m. The lime circulating pump (one for each tank) then mixes and 
keeps the lime in a slurry {15% solids). The II kW Allan Sherman Hoff circulating 
pumps are operated for 5 minutes every 30 minutes. 

Ume is fed intermittently from the lime storage tanks to the 9.6 m^ day tank in the 
chemical room by gravity. A Moyno lime feed pump with a variable speed 
adjustment capacity of to 9.1 L/min, feeds lime to the flash mixing chamber. 
Dosage control is by strictly manual adjustment to maintain the treated water at 
a pH of 7.6. 

Lime dosage records are only available for the last 5 months of 1986. These 
show an average monthly dosage of 8.32 mg/L and a range .from 6.16 to 
13.88/L , . 
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Ume hydrate is used at this plant to control corrosion in the distribution system. 
As a secondary benefit of preventing the formation of ferrous bicarbonate in the 
distribution system. It has been found possible to carry combined chlorine 
residuals throughout the distribution system thereby avoiding the development 
of taste and odour problems in the distribution system. At a pH of 7.8 in the 
• finished water, the Langelierlndex for 1988 averaged 0.9 and ranged from 0.3 to 

1.1. These values were reported in the MOE DWSP for 1988. 

An adverse effect of the lime addition to the flash mixing chamber is to shift the 
pH above the ideal range (6.0 to 7.5) for alum coagulation. 

C.4.7 Fluoride 

Fluoride, in the form of sodium silicofluoride, is added to the filter cleanwell. The 
powder is supplied by Min-Chem Canada Limited in 45.4 kg bags. Storage 
space is available for approximately 120 bags.- The bags are stored in the 
fluoride room on skids. 

The fluoride is discharged from a hopper feeder into a water injection system 
through a 10 m long, 25 mm diameter PVC feed pipe which runs into the 
cleanwell adjacent to Filter No. 2. The hopper feeder is located in a room beside 
the pipe gallery. The hopper feeder has a variable speed Beel driver Onstalled 
in 1987), that is flow-paced by a signal from the low lift flow meter, and is 
equipped with a model GDP3436, 0.6 kW D.C. Baldon motor and a Peacock gear 
box. The system has a maximum capacity of 175 g/min at maximum feed rate 
and at the plant rated capacity of 90.9 ML/d, the maximum dosage rate would 
be1.63mg/L. 

The monthly dosage averaged 1.02 mg/L and ranged from 0.76 mg/L to 
1.29 mg/L in 1986. The operations personnel attempt to maintain a fluoride 
residual of 1.2 mg/L in the plant treated water. Fluoride levels are measured 
using an Orion Model EA920 Expandable Ion Analyser. 

C.4.8 Sul phur Dioxide 

Sulphur dioxide, if required to reduce the total chlorine residual to 1.6 mg/L in 
summer months and 1.3 mg/L during the rest of the year, is applied in the 
post-treatment well. Dosage is adjusted strictly manually at the rate of 1 mg/L 
SO2 per excess mg/L of total chlorine residual. The sulphur dioxide is fed by a 
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Fischer and Porter vacuum sulphonator, located in the chemical room, with a 
, capacity of 136 kg/d. Sulphur dioxide is fed through the same 38 mm diameter 
PVC line used by the post-chiorinator. 

At maximum feed rate and at the plant rated capacity of 90.9 ML/d, the maximum 
dosage rate would be 1 .5 mg/L 

The dally 1986 sulphur dioxide dosage averaged 0.34 mg/L and ranged from 
0.26 to 0.40 mg/L 

Storage of two, one ton sulphur dioxide cylinders is provided in the main plant 
chemical room. Sulphur dioxide is supplied by Stanchem Limited. 

C.4.9 Post-Ammortiation 

Following dechlorination, if necessary, using SOj to reduce the total chlorine 
residual, the post-ammoniator feeds ammonia into the post-treatment well to 
create a combined residual. Ammonia is fed at a rate of 0.5 mg/L, with dosage 
control being strictly manual. A Wallace and Tiernan post-ammoniator, that is 
stored in a room off of the filter deck feeds the ammonia througli a 35 m long, 
. 15 mm diameter, black iron, feed pipe. TTie maximum capacity of the 
ammoniator is 45.4 kg/d. At this feed rate and with a high lift punipage rate of 
90.9 ML/d, a maximum dosage rate of 0.5 mg/L is possible. 

The daily post-ammoniation dosage averaged 0.51 mg/L and ranged from 0.49 
mg/L to 0.54 mg/L in 1986. 

The ammonia for the post-ammoniation process is taken from the same storage 
tank as the pre-ammoniation. 

C.5 SAMPLING 

The plant is equipped with sampling lines for raw water, pre-chlorinated water, 
water after carbon treatment, settled, and finished water. Table C.7 summarizes 
the sampling lines available including the automatic monitoring facilities in use on 
each line. 

The pre-treatment basin sample line (sample line #1) consists of copper and ABS 
pipe. The line runs from the pre-treatment basins to the plant laboratory. Water 
flows on a continuous basis from this sample line. In the Laboratory this 
sample pipe ts split into three separate pipes; one is used to test continuously 
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TABLE C.7 

BRAHTfORD WATER PUR t F t C AT lOM PLANT 

SAHPLIHG LIMES 



SAHPLIHG 
LINE 



SOURCE 



PUNP 



PIPING 



FLOU RATE 
(L/m> 



VELOCITY 
(m/s) 



DETENTION TIME 
(t) 



SAMPLING LOCATIONS/ 
FACILITIES 



«1 



Pre- treatment 
Bae f n 



Jaccuzf 
0.38 kV 



38 nun, 

35 m copper, 
200 ID ABS 
(series pipes) 



li 



0.2 



1175 



Analytical Room 
UtT Hodel Series A-773 
Automatic Chlorine 
Analyser, Nach 
Surface Scatter 5 
Automatic Turblrflneter 



HfZ 



«3 



Lot* Lift 


Preatollte, 


38 mm. 


Header 


0.38 kU 


200 m copper 


High Lift 


None 


13 mm. 


Header 


Heeded 


30 mm Italnlett 
30 m PVC 
Cparallel pipes) 



fl 



ft*IS 



t.*f 



1361 



16 



Analytical 
Room 

Analytical Room 

WAT Hodel Series A-773 

Automatic Chlorine 

Analyser, Hach Hodel 

1720A Automatic 

Turbidimeter 



Settled 
Uater 



Settled 

Water 

Flume 



None 13 min. 

Needed 4.3 m PVC pipe 



;f'.J 



Pipe Gallery 
Hach Hodel 17Z0A 
Automatic Turbidimeter, 
Leeds Northrup pH 
Heter 



Rau 
Uater 



Holmedale 

Cana I 



0.075 kU 



10 mm 

2S m s t ai nless 



ffiv« 



29 



Analytical Room 



i 
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for pre-chlorine free residual (pre-chiorine automatic analyzer), the second feeds 
to an automatic turbidity meter and the third is used to test for odours in the 
water to decide when to initiate or adjust PAC feed. 

Sample line #2 draws water from the low lift header. Samples drawn from this 
line and analyzed for free chlorine residual are used to determine the feed rate 
of ammonia to keep free residuals in the 1.5 to 2.0 mg/L range. No automatic 
chlorine residual analyzer is provided for this sample line. 

The finished water sample line {sample line #3) is a twin line, one is PVC, the 
other is a stainless steel pipe. Both pipes mn from the high lift pumping station 
header to the plant laboratory. These sample lines run on a continuous basis. 
In the laboratory, the PVC sample line is used by the automatic Wallace and 
Tiernan post-chlorine residual analyzer and the HACH 1720 C turbidity meter. 
The stainless steel line is used to provide samples for testing the parameters 
listed in the Drinking Water Surveillance Program (DWSP) and also 
microbiological testing. 

There is also a settled water sample tine supplying water to: a turbidity meter in 
the filter gallery, that tests the influent going into the filtere; and a pH meter in the 
lime room. 

There is also a stainless steel raw watier sample line, to take samples from the 
canal. The 10 mm diameter, 25 m long pipe draws water from the canal into the 
analytical room by a 4 L/min magnetic drive stainless steel pump. These 
samples are used for weekly microbiological tests performed by the Ministry of 
the Environment, and the monthly test for the Drinking Water Sun/eillance 
Program (DWSP). 

All in-plant analyses are conducted houriy by the operator and the results are 
recorded on a daily log sheet. 

C.6 STANDBY POWER 

Any potential electrical power interruptions or emergencies that occur will not 
affect plant operations. High lift pump No. 4 is driven by either electric or diesel 
power and pumps Nos. 5 and 6 are direct drive diesels, each having 300 kW of 
power. The three pumps have a combined capacity of 68.2 ML/d. 

A separate 500 kW generator can provide power to the low lift pumps, washwater 
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pumps, chemical and control systems. 
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SECTION D 

PLANT OPERATION 

D.1 GENERAL DESCRIPTION 

The Brantford Water Purification plant is a custom-built conventional 'full 
treatment' plant which operates continuously.. 

The water distribution system demand varied between 20 ML/d and 70 ML/d 
during the 1984-86 study period. The raw water pumpage varied between 31 
ML/d and 73 ML/d during the same period. Average day treated water 
pumpage for 1986 was equivalent to a consumption of 569 litres per capita, 
which approximates the norm for this water supply system. Due to general flow 
measurement inaccuracies during the period of this study, however, very few 
conclusions can be drawn regarding water consumption rates and the 
discrepancies between low lift and high lift flow rates. 

: '" As detailed elsewhere in this report (particularly in Section D.7 and Appendix 3) 
a computer based Supervisory Control and Data Acquisition System (SCADA) is 
being implemented. This system, with supervision from the operator, will be 
responsible for the automatic control and monitoring of the plant in future years. 
As part of that project, upgrading of most control systems is occurring to allow 
complete local manual back-up controls for plant operation. 

Unless otherwise noted, the plant operation procedures outlined in this report are 
the procedures followed during the period of this study (1984-1986). 

The plant is staffed seven days per week, twenty four hours per day. There is 
one supervisor, 9 operating staff, 4 maintenance staff and one floater (50% 
operation, 50% maintenance). The level of staffing varies from a total of 7 on the 
day shift to only 2 on the night shift. 

D.2 FLOW CONTROL 

Low lift pumps are started and stopped manually with the exception of low Lift 
Pump No. 2 which is a variable speed pump which is used as the base duty unit. 
The speed at which this unit runs is modulated based on a signal from the level 
detection device at the flash mixing chamber, i.e. as more water is drawn through 
the downstream treatment units, the level in the flash mixing chamber drops and 
the low lift pump speed is increased. 
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As water demand increases beyond the capacity of tine variable speed pump 
alone, other low lift pumps are started manually to satisfy demand. Pump 
selection from these fixed speed units is made on the basis of maintaining 
approximately equal running times on the pumps and to match low lift pumpage 
capacity to water demands of the treatment plant. An attempt is made to keep 
the clearwell level at least 80 per cent full. No positive means of flow control is 
exercised to split flows between the flocculation/sedimentation tanks in proportion 
to the surface area of the tanks. Flow splits in the approximate proportions 
25:25:50 per cent between the east, west and south tanks, respectively. 

The rate at which filters are operating depends on either the clearwell level, or the 
filtration rates set by the operator. When the water in the clearwell is within 300 
mm of its top level, the rate-of-flow from the filters is modulated based on the 
level within this 300 mm band, so that the filtration rate drops to zero as the 
clearwell fills. When the level in the clearwell is below this 300 mm control band, 
the filter rate-of-flow controls then 'take over' and the pre-set filtration rates are 
maintained. 

The selection of high lift pumping units is made manually to maintain adequate 
distribution system pressures and storage volumes and to equalize the running 
times on the pumpage units. 

D.3 DISINFECTION PRACTICE 

Tables D.1, D.2 and D.3 summarize the characteristics of application of the 
disinfection and associated chemicals. 

In recognition of the relatively polluted source waters, disinfection is achieved at 
this plant through a combination of free and combined residual chlohnation 
practices. Gaseous chlorine is the form of chlorine used at this plant. 

Pre-chlorination dosages are applied in the intake pipe upstream of the screen 
chambers. To maintain minimum free chlorine residuals of 3.0 to 4.0 mg/L for 
a period of approximately one hour, free chlorine residuals, as measured in the 
pre-treatment basins, are maintained at 4.0 to 4.5 mg/L. Free residual 
pre-chlorination also serves to reduce taste and odours. Pre-chlorination average 
dosage rates were quite consistent at 9.6, 9.8, 10.3 and 9.1 mg/L, respectively, 
for Winter, Spring, Summer and Fall conditions in 1986. 

Following the one hour free residual chlorine treatment, ammonia is applied in the 
low lift discharge header to reduce the free chlorine residual to between 1 .5 and 
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BRANTFORD WATER PURiriCATIOH PLANT 
OISIHFECTIQW PBACTICE SUMHARY (CMIORI HAT t OH ) 



CHEMICAL 



PURPOSE 



APPLlCATtOH POINT 



EOUtPMENT 



CHLORINE 
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FISCHER t PORTER CHLORINATOR 3630 kg/it 
FISCHER t PORTER CHLORINATOR MO kg/d 
CAPITAL CONTROLS CHLORINATOR 910 k«/d 






FINISHED WATER TRIM 

CHLORINATION 

(POST-CHLORINATION) 



APPLIED IN POST-TREATMENT WELL. 
CHLORINE SOLUTIOH IS FED APPROXI- 
MATELY 35 METRES THROUGH A 30 HH 
PVC PIPE. POST-CHLORIHE AND 
SULPHUR DIOXIDE SHARE A COMMON LINE 



WALLACE a TiERNAN CHLORINATOR 45. 4 kg/d 



,'S 



CONTROL 

- Pr«-chlor1ne doeage Is menuatly adjusted based on the measured free chlorine 
residual , 

The free chlorine residual Is measured with an analyier. The sample Is taken 
from the pre- treatment tank and free residuals are maintained between' 4.0 and 

4.5 mg/L 

- Post-chlorine dosage is manually adjusted based on the measured total chlorfne 
residual. An analyzer measures the total chlorine residual of a water sample 
taken ' ZS metres along the high lift discharge header. Total chlorine 
residuals are maintained between 1.1 and 1.3 mg/L (Winter/Spring) and 1.4 to 

1.6 mg/L (Summer/Fall), 

- See Table C.7 for sample lines and analyser types and locations. 

- See Table 0.5 for frequency of analysis 



COMMENTS 

The Capital Controli unit Is a new 
chlorlnator. The tiaall Ftp unit Is a 
back-up emergency unit and Is located 
In the screen house. 

The two F 1 P anita cannot be operated 
automatically on a compound loop system 
and are presently being replaced. 
The post -chlor <nat Ion system will be 
upgraded to operate as a compound loop 
system with the implementation of the 
SCADA system. 



o 

b 



TABLE D.2 

BRANTFORD WATER PURIFICATION PLAMT 
PISIMFECTIOW PRACTICE SUHHAR T ; DE CH LOB 1 M AT t OM ) 



CHEHtCAL 



PURPOSE 



APPLICATION POINT 



EQUIPMENT 



SULPHUR DIOXtOE DECHLORINATION 



APPLIED IN POST -TREATMENT UELL. 
SULPHUR DIOXIDE IS FED APPROXIMATELY 
35 METRES THROUGH A 30 HH PVC PIPE. 
POST-CHLORINE AMD SULPHUR DIOXIDE 
SNARE A COMMON LINE. ,. . 



FISCHER t PORTER 136 kg/d 



CONTROL 

- Sulphur dioxide dotage <* manually adjusted baaed on the total chlorine retldual 

measured by an analyter. The sample Is taken from the pos t - t rea tment well. 

Total chlorine residual is maintained belou 1.6 mg/L (Summer) and below 1.3 fflg/L 

(forth erestoftheyear). 



TABLE 0.3 

SRANTFORO UXTER PURfnCATION PLANT 
PISCNFECTIOH PRACTICE SUHHAKT ( AMMOM I AT I OH 1 



CHENI CAL 



PURPOSE 



APPLICATION POINT 



EOUtPHENT 



AHMON lA 



REDUCE FREE CHLORINE 
RESIDUAL 
(PRE-AHHOHI AT ION ) 



LOW LIFT DISCHARGE HEADER. 
AHHONIA IS FED APPROXIMATELY 
U3 HETRES THROUGH A 20 MH 
SCHEDULE 80 BLACK IRON PIPE 



UALLACE I TIERHAN AHHOHIATOR «S.4 kg/d 



CONVERT REMAINING FREE 
CHLORINE RESIDUAL TO A 
COMBINED CHLORINE 
RESIDUAL, I.E. 
(POST- AHHONIAT ION) 



APPLIED IN POST-TREATMENT UELL, . 
AMMONIA IS FED APPROX I H A T E L T 35 
HETRES THROUGH A 15 MM BLACK IRON PIPE 



UALLACE I TIERHAN AHHONIATOR 45.4 kg/d 



CONTROL 

- P re-smnion f a dosage is manually adjusted based on the free chlorine residual measured by an 

analyzer. The sample is taken from the lou lift discharge header and ammonia dosage is adjusted 

to maintain a free chlorine residual of 1.J to 2.0 mg/L. 
:• Post-ammonia dosage is manually adjusted to maintain a constant dosage rate of approximately 0.5 mg/L 



M 
O 
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2.0 mg/L, as measured in sample water drawn from the low lift discharge header 
(sample line #2). Ammonia dosage averaged 0.36 mg/L and ranged from 0.26 
to 0.46 mg/L in 1986. 

If necessary, prior to high lift pumpage, the water is dechlorinated using sulphur 
dioxide to a total combined chlorine residual level of 1.6 mg/L in Summer months 
or 1 .3 mg/L during the rest of the year. The 1986 sulphur dioxide dosage rates 
3veraged 0.34 mg/L and ranged from 0.26 to 0.40 mg/L in 1986. 

If total combined chlorine residuals are less than the above levels, 
post-chlorination dosages are applied to bring the residuals to the desired levels 
(1.4 to 1.6 mg/L for Summer and 1.1 to 1.3 mg/L for the balance of the year). 
Post-chlorination dosage rates averaged 0.30 mg/L and ranged from 0.07 to 0.85 
mg/L in 1986. 

Post-ammoniation, at a dosage rate of 0.5 mg/L, is utilized to ensure that a 
combined chlorine residual (or chloramine leaves the plant, so that the residual 
will persist throughout the distribution system. 

Dechlorination, post-chlorination and post-ammoniation dosages are all applied 
to the post-treatment well, upstream of the high lift pump well. 

All chemical dosage rates associated with the above-mentioned disinfection 
practices are set and adjusted manually. Adjustments to chemical feed rates are 
typically made 2 to 3 times per day to compensate tor flow and chlorine demand 
variations. -^ ■ . 

D.4 OPERATION OF SPECIFIC COMPONENTS 

Section C of this report provides substantial detail on each specific component 
of the plant/process. This section discusses the operation procedures for these 
plant components. . . 

D.4.1 Intake 

There is only one intake pipe from the canal to the plant, although a second 
intake is under consideration. 

Three manually operated sluice gates at Wilkes Dam are used to control flow into 
the Holmedale Canal from the Grand River. Under emergency conditions such 
as of a spill into the Grand River, these sluice gates can be closed to isolate the 
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canal from the river until the spill passes. With the mini-generator shut down, the 
canal can provide up to 9 hours raw water supply with the plant operating at its 
rated capacity of 90.9 ML/d. 

The only means to stop raw water flow Into the screen chambers to allow repairs 
is by way of stop logs at the point of entry of the intake pipe to the screening 
chambers. There is no means whereby the intake can be backflushed for 
cleaning out sediment or to combat frazi! ice build-up. Although frazil ice has not 
been found to be a problem, the intake pipe has an extremely low C-factor (50) 
which may indicate a sediment build-up problem. 

Pre-chlorination dosages are applied to the intake pipe upstream of the screening 
chambers. 

D.4.2 Screens 

There are two sets of screens which are manually removed for cleaning. Screens 
are cleaned as necessary to keep head losses to 100 to 1 50 mm. During the Fall 
season, cleaning may be needed as often as every two hours. Other times of the 
year, cleaning once per day is generally sufficient. Debris removed from the 
screens is landfilled along with dredged sludge materials (from the 
backwash/sedimentation tanks) in the 'dry cove" area of the plant site. The 
quantity of debris removed from the screens ranges from one garbage bag every 
two weeks to six bags per day. 

D.4.3 Pre-treatment Basins 

The purpose of these tanks is to provide approximately one hour of retention time 
for free residual chlorine contact time. At 90.9 ML/d the tanks provide a total 
retention time of 55 minutes. Each of the two pre-treatment tanks has air 
diffusers along the bottom edge of the tank, used as necessary to prevent ice 
formation on the tanks. ■ 

Operation of these tanks consists of routine mechanical maintenance of the twin 
air blowers located in the low lift pumphouse building, and twice yearly draining 
for removal of any settled material at the tank bottom. Sufficient valving exists to 
isolate either tank for independent cleaning or maintenance. 

D.4.4 Carbon Contact Chambers 

There are two carbon contact chambers. Although originally designed for 
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■ mechanical mixing, these contact basins are now hydraulically mixed. These 
tanks require no special operation or maintenance procedures beyond periodic 
removal of settled material as per the pre-treatment basins. Air agitation prevents 
ice cover in these tanks as in the pre-treatment tanks. 

D.4.5 Low Lift and Hioh Lift Pumping 

The operation of the low lift and high lift pumping station is detailed in Section D.2 
- Flow Control. . 

The diese! driven pumps and the diesel generator are exercised once per week 
• and the condition of the batteries are checked at the same interval. 

D.4.6 Flash Mixing /Flocculation 

After leaving the low lift pumping station, primary chlorinated water passes 
through a flash mixing chamber with a contact time of 63 seconds at 90.9 ML/d. 
There is no speed variation in this unit's mechanical mixer. 

Following flash mixing, the coagulated water passes to three flocculation tanks 
having a 13 minute overall retention time at 90.9 ML/d. Each tank is capable of 
independent operation using the appropriate manual valves. At lesser rates of 
flow, no attempts are made to use fewer tanks to avoid floe shear. 

Routine operation consists of periodic mechanical maintenance of the flocculators 
{walking beam) and flash mixer. The tanks are cleaned out twice annually. 

As detailed in Section C, the selection of coagulant/coagulant aid dosages are 
based upon the relationships between raw water turbidity and "optimum" 
chemical dosage requirements which have been developed from experience over 
the period of operation of this plant. Jar testing is rarely used as a method of 
determining chemical dosages for the effective treatment of the Grand River 
water. 

D.4.7 Sedimentation 

There are three sedimentation tanks, capable of independent operation by 
appropriate valving. The overall retention time in these three basins is about 80 
minutes at 90.9 ML/d, Based upon the assumed flow split, the retention times 
and the surface overflow rates are approximately 108 min. and 3.3 m/hr for the 
east/west tanks and 51 min. and 6.9 m/hr for the south tank, respectively. 
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Other than when a tank is taken out of service for cleaning, all tanks are in 
service regardless of plant flow. 

Each tank is desludged every three weeks on the weekend by emptying the tank 
and turning on the water flushing lines for 4 to 6 hours. The waste is discharged 
to the 'wet cove' at the plant boundary. The tanks are more thoroughly cleaned 
every two years, by emptying, flushing with the flushing lines, followed by 
manual hose down, with the waste being discharged to the 'wet cove' area of the 
plant site. 

Occasionally the 'wet cove' is dredged of sludge accumulations with the material 
landfilled on the plant site, south of the 'wet cove'. Dredging has only been 
carried out once since 1980. The 'wet cove' area of the plant site is shown in 
Figures 1 and 4. This area is a former river channel which is usually dry, but 
which is connected to the river by an outlet culvert. 

D.4.8 Filters 

The mode of operation of the filters (as described in D.2 - Flow Control) depends 
. on the cleanwell level. Essentially the filters operate at a pre-set constant rate, 
automatically controlled by modulation of the effluent rate control valve based 
upon the effluent flow meter signal, unless the clearwell level is high. 

Filter monitoring consists of rate-of-flow and loss of head for each filter, and 
effluent turbidity monitoring using a turbidimeter on the sample line from the high 
lift discharge header. 

Filter media levels are checked once per year by PUC staff. On average, 24 
tonnes of anthracite are added per year to top up the media. During the annual 
media check, mud balls are also removed from the fitters and the backwash 
sweeps are inspected. 

Filter backwash is currently carried out every twenty-four hours, due to the 
unavailability of loss of head indication pending the completion of the SCADA 
system installation. Prior to 1986, fitter runs were only terminated when loss of 
head reached 1 .5 to 2.0 m. At that time filter runs were typically 25, 23, 24, and 
26 hours for Winter, Spring, Summer and Fall conditions. 

The filter backwash procedures were detailed in Section C.3.9. 

- While one filter is washing, adjustment is made to the effluent rates for the other 
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filters to redistribute the load and to allow for stable filter operation. 

Backwash waste presently flows to the 'wet cove" where sedimentation tank 
wastes are also disposed. Following backwashing, the filters are returned to full 
operating rate. No special procedures such as rest periods, or gradual increases 
• in filtering rates are used to bring the filters back on-line. 

D.4.9 Clearwell 

The only chemical treatment applied directly to the cleanwell is fluoridation. As 
discussed in Section C.4.7 this results in a waste of chemicals since backwash 
waters are being unnecessarily fluoridated. 

Under normal circumstances filtered water flows from the north clearwell to the 
south clearwell and then to the two on-site finished water reservoirs. 

There is no established schedule for clearwell/reservoir inspection. A recent 
inspection of the clearwells showed no media or other solids accumulations or 
need for maintenance. 

To permit clearwell and/or reservoir maintenance, the following procedures can 
allow at least partial plant operation during inspection and cleaning: 

a) the north clearwell can be inspected/maintained by lowering the 
clearwell levels to below the wall cut-outs between the north and south 
clearwells, closing the valve on the interconnecting header, and 
interrupting the production of filters 3, 4 and 5; 

b) the south clearwell can be inspected/maintained by lowering the 
clearwell levels to below the wall cut-outs between the north and south 
clearwells, closing the valve on the interconnecting header, and with the 
production of filters 1 and 2, however filters 3, 4 and 5 can continue in 
production by operating the valve between the north clearwell and the 
post-treatment well; 

c) both clearwells can be inspected/maintained by closing the valves on the 
interconnecting pipes between the clearwell and the concrete finished 
water reservoir (on-site water storage would permit the plant to operate 
at 46 ML/d for approximately 10 hours with all filters shut down). 
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Under normal circumstances, low lift pumpage and filtration rates are selected by 
the operator in an attempt to keep the cleanwells and on-site resen/oirs 
approximately 80 per cent full. Filtration rates begin to be modulated when the 
cleanwell level is within 300 mm of being full. 

No special procedures are followed to induce circulation of water in the large 
finished water reservoir on site. A new connecting pipe from the south dearwell 
to the large reservoir is planned, but has not been constructed to date. 

D.5 CHEMICALS 

Operation of all chemical systems except one is strictly by manual dosage 
control. Only the fluoridation system is flow-paced by the low lift flow meter to 
maintain the manually-set dosage. 

Table D.4 summarizes the chemicals used in the treatment processes, list the 
supplier, brand name, storage capacity and storage location. 

Initial dosage settings, and any adjustments are made based upon the 
relationships between raw water quality and chemical dosage requirements which 
have been developed over the period of operation of this plant. Jar testing is 
rarely used as a method of determining chemical dosages necessary for the 
effective treatment of the Grand River water. Sections 0.4.1 to C.4.9 discuss the 
chemical dosage determination methods and include example tables that are 
used to adjust chemical dosage. Chemical feed rate adjustments are typically 
made 2 to 3 times daily. 

All dosage calculations are performed manually, based generally on loss of 
. weight or volume in the chemical storage tanks and totalized daily flow of raw 
water or treated water, as appropriate. 

The frequency of calibration of the various metering pumps is on an annua! basis, 
or more frequently if dosage abnormalities are noted. 

D.6 SAMPLING AND DATA COLLECTION 

The sample lines provided in this plant and the equipment connected to these 
lines are detailed in Table 0.7. Table D.5 summarizes the analyses conducted 
at this plant, the sample withdrawal points, the frequency of analysis, the testing 
equipment used, and the calibration, frequency. Section D.8 outlines the daily 
operator duties including the logging of water and chemical levels, chlorine 
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CHEHICAL 



Chlorfne 



Amnion (a 

Sulphur Otoxtde 
Fluoride 
Calcium Hydrate 
Sulphuric Acid 

Silicate 



TYPE 



Gas 



Gas 

Gas 

PDudar 
Poud«r 
Liquid 

Liquid 



SUPPLIER 



TABLE 0.4 
BRAMTFORD WATER PURIFICATION PLANT * 
• PROCESS CHEHICALS 

BRAND NAME 



Stanchem of C.t.L. 



. Stanchem of C.t.L. 

Stanchcffl of C. I .L. 
HIn-Chent Canada Ltd 
BeechvHle Lime 
Stanchem of C.I.L. 



Anhydrous Ammonia 



STORAGE 



20-1 ton eyi fndari 



6.6 m' itecl 
t«nk 



" Z-1 ton cyltndara 

Sodium Sllicofluorlde 120-45.4 kg baga 
Ltme 

66> Be Sulphuric Actd 16 m' tank 



LOCATION 



National SiMcetes Ltd. "H" Brand Sodium Silicate 50 m^ concrete tank 



Chemical Room 
2 additional 
cylinders are 
stored In the 
screen house, for 
the emergency 
back up system 

Tank located 
outside, adjacent 
to chemical building 

Chemical building 

Chemical building 



Tank Is located 
outside loH lift 
building 

Chentcal Room 



Aluminum Sulphate Liquid 
Carbon Powder 



General ChemicaL Ltd. 

Van Uaters * Rodger; Ltd Hydrodarco B 



SO m concrete tank 



3-162.3 m concrete tanks 



Chemical Room 

Underground, 
located tmniediate 
north of lou lift 
bui Idlng 



S 



TABLE D.S 
BRANTFORD MATER PURFICATION PLANT 
ANALYSIS SUHHABY 



TEST 



LOCATION 



FREOUENCr 



TESTING EQUIPHENT 



CALIBRATION 
FREQUENCY 



COHHEHTS 



P^re-Chlorlne Residual 

S«ttl«d Water pH 

Raw Water Turbidity 
Filter Influent Turbidity 

Treated Water Turbidity 

Fluoride Res (dual 

Post-Chlor jne Residual 



Pre- Treatment Basfn 



Flume ahead of filters 
#3 to «5 

Pre- treatment basin 

Flume ahead of filters 

#3 to «5 

High Lift discharge 
header 

High Lift discharge 
header 



High Lift discharge 
header 



Continuously 

Conttnuously 

Continuously 
Continuously 



Daily 



Continuously 



WsUsce&Tiernan 
Analyzer 



Leeds Northrup pH 
Analyier 

Hach Turbidimeter 

Hach Turbidimeter 



Orion Fluoride Heter 



Ual lace t Tiernan 
Analyzer 



Dally with 

FischertPorter 

Titrator 

Monthly 



*Once/nontH 
*0nc6/month 



Continuously Hach Turbidimeter *Once/month 



Installed 198S 
Analyze Free CL 
Res I duets 



Calibrated Orion meter In 
against standards Lab, 
before every use 



Dally ulth 
Fischer t 
Porter Titrator 



Analyze Total CL 
Residuals 



checked once/ueeic 
calibrated once/month 
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■ residual readings, turbidity readings, flow rates, finished water pH, plant 
discharge pressure and pump status. 

Since this plant was essentially manually operated in the 1984-1986 period, the 
data which was collected was utilized for general plant flow control and chemical 
dosage adjustment, as discussed in previous sections of this report. 

D.7 PROCESS AUTOMATION 

As discussed previously, this plant was essentially a manually operated and 
controlled plant in the 1984-1986 period. To a certain extent, processes such as 
low lift pumpage, filtration and fluoridation were automated. 

■ Following manual selection of the low lift pumps, the discharge of the variable 
speed Pump No. 2 is automatically modulated to maintain water levels in the flash 
mixing chamber within pre-set ranges. 

Although filter rates are manually set, rising water levels in the cleanwell 
^ ' automatically reduce filtration rates once the clearwell level was within 300 mm 
of the maximum water level. 

All chemical feed systems utilized manual dosage control. Only the fluoridation 
feed rate has been automated to the extent that flow-pacing has been provided 
by a signal from the low lift flow meter. 

As detailed in Appendix 3, substantial extensions and improvements are under 
way which will radically change the methods (and usefulness) of data collection 
at the Brantford Water Purification Plant. The computerized Supervisory Control 
and Data Acquisition System will provide historical reporting and analysis 
features which will greatly facilitate the operation, control and data logging for this 
plant. :.■..■■ 

D.8 DAILY OPERATOR DUTIES 

A brief overview of the regular daily operator duties is as follows. 

On an hourly basis the following information is logged by the operator: 

i) clear well, pump well level; . ^ '^ 

ii) flash mixer, canal level; 
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iii) distribution reservoir status 

- level & pressure at Park Rd. Reservoir; level in Usher St. & King 
George Rd. elevated tank; 

iv) turbidity levels • 

- sample from pre-treatment basin from which alum and activated silica 
dosage is based; 

v) flow rates of raw water and finished water; 

vi) pH of outgoing water; at this time an adjustment of the time dosage may 
be required (pH change generally occurs as a result of alum dosage 
changes); 

vii) plant discharge pressure; and - 

viii) pump status in plant as well as in distribution system; 

Other regular daily operator duties include: . . 

ix) the operator/assistant operator monitors the status of chlorination 
practice; pre-chlorination, pre-ammoniation feed rates may have to be 
increased/decreased in order to maintain desired chlorine residuals 
during treatment, also post-chlorine and sulphonation may have to be 
started/stopped, increased/decreased to maintain the desired outgoing 
total chlorine residual; 

X) load changes may occur, depending on the time of day. consequently 
pumps may be started/stopped, as well as chemical feed rates/filtering 
rates may be changed by the operator; ^ 

xi) Screens located in the Screen House Building are replaced and cleaned 
as required (during the fall period this may be required every two hours); 

xii) Screen located at the MINI-GENERATING PU\NT requires daily attention; 

xiii) Prepare activated silica "batches" (this procedure is performed 
approximately twice as day and takes about an hour to accomplish); and 
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xiv) Add fluoride powder to hopper twice per day. 

In general terms, Brantford has realized the need for a detailed operating manual 
for this plant so that a uniform approach to operations will be adopted by all staff. 
This operations manual, and a companion manual detailing emergency 
procedures, do not exist at present. Thus, the method of operation, and the 
duties of operators is subject to change in the near future. 

An example of a daily operator's log is included as Table D.6. 
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\ , SECTION E ^ 

PLANT PERFORMANCE ■ PARTICULATE REMOVAL 

E.l GENERAL 

Aluminum Sulphate (alum) is used as the primary coagulant at the Brantford 
Water Purification Plant to de-stabilize the colloidal suspensions present in the 
raw water, and to agglomerate the suspended particles to the appropriate size 
for the flocculation and filtration processes. Activated silica, prepared by acid 
activation of sodium silicate, is used as a coagulant/floc strengthening aid. 

The process components and operation procedures for the particulate removal 
processes are more fully described in Section C - Process Components and 
Section D - Plant Operation. 

In general, the Brantford Water Purification Plant produces water of excellent 
quality despite the poor raw water quality is relatively bad. Particulate removal 
efficiency has been consistently high, with treated water turbidities averaging 0.15, 
0.31 and 0.24 FTU for 1984, 1985 and 1986, respectively. Only on two occasions 
in the three years did the treated water turbidity exceed the Ontario Drinking 
Water Objective of 1 FTU. This performance has been achieved despite the 
occurence of raw water turbidities as high as 122.0, 116.7 and 230.7 FTU, in 
1984, 1985 and 1986, respectively. . r 

:' . As previously discussed, the treatment plant was essentially manually controlled 
during the 1984 to 1986 period. For a plant which has been expanded and 
experienced process modifications as often as this plant has in its history of 
operation since the early 1900's, the plant and processes are not simple to 
control. The present and past Brantford PUG management and staff should 
therefore be commended for their efficient operation of this water treatment 
facility. ; -. 

E.2 PRE-PROCESS STAGES 

While not generally considered part of the particulate removal process, there are 
three stages in the process of converting Grand River water to potable water 
which occur prior to conventionally defined particulate removal stages. 
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The Holmedale Canal into which the Grand River flows acts as a semi-controlled 
impoundment. Thus rough sedimentation can occur improving the water quality, 
albeit slightly. This canal/impoundment also provides a unique protection feature, 
in that water can be drawn from the canal, for a period of approximately 18 hours 
at average water demand, even when it is isolated from the true source. 
Chemical and other spills into the Grand River have occurred {see Section A. 1.2) 
with deleterious effects on the quality of raw water which would othenwise be 
drawn for treatment. Procedures are in effect to notify the P.U.C. of spills into the 
Grand River upstream of Brantford. Under such circumstances, the canal can 
provide a buffer of uncontaminated water which can be used until the spill 
passes Brantford. 

As treated water demands increase, the life of this buffer decreases. The single 
intake line represents a potential weakness in the overall supply scheme. If, in 
future, a second intake line is considered, additional civil works should also be 
considered to increase the size of the impoundment and improve the plant's 
ability to produce high quality water. 

From the canal, water flows to the screen system. At present only fixed screens 
are in place. The Ministry "Design Guidelines for Water Purification Plants" 
indicate that, for a plant of this size, one of these screens should be an 
automated travelling screen. The installation of such a screen would reduce the 
manpower required for screen cleaning, which is particularly significant during 
the Fall, as well as maintain adequate screen performance and associated 
treatment efficiency. 

The final process prior to chemical conditioning for particulate control is the open 
basins (pre-treatment basins) which provide a further, albeit limited, opportunity 
for particulate removal by sedimentation. At present, aeration of these basins 
occurs in Winter to maintain ice-free conditions. 

The canal, and to a lesser extent the pre-treatment basins when not aerated, 
reduce the impact of large turbidity changes in the Grand River on the treatment 
process, and thus serve a second valuable purpose. To determine the benefit 
of particulate removal afforded by these facilities, a monitoring program could be 
carried out by P.U.C. staff. It would be most useful to conduct such an 
investigation during the peak turbidity periods in the Grand River (Spring and 
Fall). 
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E.3 TURBIDITY REMOVAL 

Historical data for turbidity in the raw and treated water, and various plant 
parameters may be found in Appendix 1. See Tables 2.0 and 2.1 for data 
originating from plant records. Historical data from MOE Analytical Reporting 
may be found in Appendix 2, Table 10. 

For the convenience of the reader, and the purpose of the following discussion, 
significant data have been abstracted from these tables and are presented for the 
years 1984 to 1986. 

Table E.I indicates the minimum, average, and maximum turbidities recorded for 
the years 1984 to 1986. Table E.2 indicates the minimum, average, and 
maximum coagulant chemicals doses for those years. 

Tables E.3 and E.4 show the relative efficiencies of the two particulate removal 
processes, based on turbidity measurement from the years 1985 and 1986, 
respectively. 

Based on the data shown in Tables E.3 and E.4, the removal efficiency is in the 
order of 98-99%. In fact, the actual removal efficiency computed on a mass basis 
would be greater, since as particle size decreases, the surface area/mass ratio 
increases and turbidity is essentially a measure of surface area. True removal 
efficiency should be computed on a gravimetric basis. However, the extremely 
low mass concentrations for very low turbidities would make this type of analysis 
. beyond the scope of most plant laboratories, and it is customary to base plant 
performance on the ratio of raw water to treated water turbidities. 

E.4 DETERMINATION OF COAGULANT DOSAGES 

The present method of determining coagulant dose is based upon operational 
experience between raw water quality and chemical dosage requirements which 
have been developed over the period of operation of this plant. Dosages are 
selected by senior operating staff using Tables C.5 and C.6 along with a 
knowledge of the prevailing and anticipated near future raw water quality. Jar 
testing is rarely used as a method of determining coagulant dosages because the 
raw water quality can change so quickly that such test results would be of little 
* value. The coagulant dosages are varied typically two to three times per day. 

Based on comparable raw water quality in other locations, the coagulant and 
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TABLE £ . f : 
BRANTFORO WATER PURIFICATION PLANT 
SUHHABr OF TURBIDITY LEVELS 



1986 



HfnimuRi Haximuni Average 



1985 



1984 



Hinfmum HaxlRium Average Hlnlmum Naxtmutn Average 



Raw Water 
(fTU) 

Settted Uater 
(FTU) 

Treated Water 
(FTU) 



1.78 


230.67 


(Nov) 


(Har) 


0.90 


7.22 


(July) 


(Oct) 


0.05 


2.04 


(Feb) 


(Har) 



14 .60 



2.16 



0,24 



3.13 
<J»n) 

0.97 
(Jan) 

0.14 
(Jan) 



116.7 
(Mar) 

5.97 
(Apr) 

1 .25 

(Jan) 



16.74 



2.27 



0.31 



2.75 


122.0 


(Feb) 


(Oec) 


0.30 


8.65 


(Oct) 


(Nar) 


0.03 


o.so 


(Aug) 


(Aug) 



20.86 



0. 15 



to 



TABLE E. 2 
BRAHTFORD WATER PURIFICATION PLANT 
SUHHARY OF PARTICULATE REMOVAL CHEMICAL DOSAGES 



1966 



19 as 



19B4 



Hinlmum Hftxlfflum Average Hlnifflum Maximum Average Htnlmum Maximum Avarag* 



Prime Coagulant 18.4 55.8 34.5 

mg/L (Jan) <Oct) 

Coagulant Aid 3.1 17.7 7.7 

ing/L (Feb) (Mar) 



25 . 
< Jan) 

H.U. 



57.0 
(Mar) 

N.U. 



15.8 



M.U. 



H.R . 



N.U. 



H.R. 



N.U. 



N .R. 



H.U. 



M . U , - not used 
H.R, -.not recorded 



ffl 
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TABLE £.3 
BRANTFOED WATER PDRIFICATION PLAKT 
1985 REMOVAL EFFICIENCY BASED ON MONTHLY AVERAGE DATA 



















Raw 


Settled 


% Removal 


Treated 


% Removal 


Overall 1 

% Removar 


JH 


14.88 


2.07 


; ■ m 


0.41 


80 


97 1 


fEB 


15.21 _ 


1.81 


. «i 


0.31 


83 


98 - 


mk 


34.90 


3.20 


■ m-. 


0.42 


87 


99 ■ 


MBL 


30.53 


3.07 


■ 90 


. ■ 0.37 


88 


99 1 


wm 


10.75 


1.89 


m 


0.30 


84 


97 


JUNE 


12.44 


1.78 . 


■m: 


0,26 


85 


98 1 


JULY 


13.60 


1.65 


m 


0.26 


84 


98 


m 


12.08 


1.86 


Si 


0.29 


84 


98 1 


SEPT 


18.57 


1.85 


9d 


0.25 


86 


99 


sm. 


6.78 


1.69 


. 75 


0.25 


85 


96 1 


S0V 


18.13 


3.36 


'81 


0.33 


90 


98 , 


im \ 


13.01 


2.99 


77 


0.25 


92 


98 1 


AVERAGE 


16.74 


2.27 


M 


0.31 


86 


98 1 
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TABLE E.4 

BRANTFORD WATER PDRIFICATION PLANT 

1986 REMOVAL EFFICIENCY BASED ON MONTHLY AVERAGE DATA 



Raw 



Settled % Removal Treated % Removal 



JAN 


10.57 


2.31 


FEB 


8.09 


1.81 


MAR 


35.31 


3.26 


APR 


9.27 


1.99 


MAY 


10.21 


2.13 


JUNE 


13.95 


1.55 


JULY 


11.50 


1.45 


AUG 


17.15 


1.82 


SEPT 


28.13 


2.82 


OCT 


22.95 


3.08 


NOV 


4.53 


1.99 


DEC 


3.36 


1.67 


AVERAGE 


14.58 


2.16 



n 

It 

w 

W 
89 


m 
m 

m 



0.20 
0.19 
0.33 
0.19 
0.27 
0.26 
0.21 
0.24 
0.32 
0.27 
0.22 
0.16 
0.24 



91 
fO 



87 

m 

10^ 



Overall 
% Removal 



m 

ii 
m 

99 
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coagulant aid dosages appear to be significantly higher than elsewhere. 
Assuming that the methods of computing these dosages were accurate, 
investigation is warranted into the possible reasons why such apparently high 
chemical dosages are used, for the moderate turbidity which prevails most of the 
year. Any reduction in these chemical uses will provide economic benefit, not 
only directly in terms of chemical cost savings, but also in the event that waste 
treatment is required, where any reduction in waste volume and mass will reduce 
the cost of waste treatment and ultimate disposal. 

Of particular interest Is that in 1985 and 1986, the average raw water turbidities 
were roughly the same; the average alum doses were roughly the same; yet in 
1986 an average of 7.7 mg/L activated silica was used, and none used in 1985. 
The only noticeable improvement in treated water quality which resulted was a 
reduction in treated water turbidity from 0.31 NTU to 0.24 NTU. 

MM OPTIMIZATION 

Given that conventional practice is to backwash any fitter after 48 hours service, 
optimization of the particulate removal process would require that after 48 hours, 
the filter bed loading was such that maximum bed capacity had been reached. 
Thus the need to wash the filters for bacteriological reasons would coincide with 
the need to backwash to remove the accumulated solids. 

Any alterations to the sedimentation process, or chemical pre-conditioning of 
suspended materials, should logically be based on obtaining a fast settling floe, 
choosing the most "filterable" chemical combination (including lowest turbidity and 
aluminum/residual), and adjusting filter runs as required. 

The optimization of the particulate removal process therefore must look at the 
performance of both the unit processes (sedimentation and filtration). 

To that end, a plant testing and measurement work program was suggested by 
Simcoe, and is presently in progress by PUC staff. Table E.5 shows the course 
of work suggested be done on a regular basis. 

As part of the data collection requirements for both this type of optimization, and 
improvements in efficiency at the plant, it would be necessary to provide 
additional sampling/monitoring systems. A wastewater turbidimeter should be 
provided, along with additional sampling points/systems connected to a new 
turbidimeter to monitor settled water turbidity. 
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TABLE B.S 

BRANTFOItD WATER PXIRIFI CATION PLANT 

Field Work Needed; Particulate Removal Evaluation 



In order to obtain data to evaluate particulate removal efficiency, 
some in-plant testing is needed. The following summarizes these 
testing needs: 

1. Gravimetric determination of relationship between turbidity and 
suspended solids in the raw water. Optimally, this should be 
done for various turbidity levels through the range found at the 
plant. 

2. Gravimetric determination of relationship between aluminum 
sulphate dose and suspended solids in the coagulated water. 
This should be done, using jar testing procedures, across the 
range of alum doses used at the plant. 

Once these two pieces of information are obtained, a correlation 
could be developed between simple operating parameters and 
treatment chemical dosages. 

3. With all samples being taken from the same 'slug' of water, 
- . analysis for suspended solids in the raw water, coagulated water 

(ie. settling tank influent), settled water, and filtered water. 
The sample timing should be staggered in an attempt to sample 
from the same water at each location. 

4. A backwash waste sampling test as follows: 

Every 30 seconds for the first three minutes, then every 60 
seconds for the balance of the wash, take grab samples (from the 
washwater trough) during a normal backwash. Analyze each of the 
high turbidity samples (and low turbidity ones if possible) for 
suspended solids. . - 

This will enable a washwater solids/turbidity relationship to be 
constructed. • " - 

Fqjt this test, the following information will be required: 

- average RW turbidity of raw water treated during filter run 
average alum dose during same period 

- total volume filtered (by test filter) 

- wash rate and total wash volume for the backwash test 
average plant flow during filter run 
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One of the primary objectives of tfie chemical pre-conditioning stages is complete 
particle destabilization and the production of a dense floe. The use of a 
Streaming Current Monitor (SCM) could be a valuable tool in the control and 
selection of appropriate chemical dosages as it will continuously monitor particle 
destabilization and adjust chemical dosages accordingly. 

Streaming Current Monitors appear to perform best when operated under steady 
state flow conditions, which is not usually the case in water treatment plants. The 
soon to be commissioned SCADA System, could be programmed appropriately 
to counteract the flow variation effect on the SCM so that this tool could be a 
valuable addition to the treatment selection strategy. 

E.6 CONCLUSIONS 

On the basis of the data presented in Tables E.3 and E.4, it must be concluded 
that the particulate removal process functions well in terms of its performance. 
For the period covered by the Study (1984 - 86), the treated water turbidity 
exceeded ODWO limits on only two days. 

In terms of cost efficiency, further study of the particulate removal processes is 
required so as to match chemical pre-conditioning more closely to performance 
needs under the prevailing conditions. 
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SECTION F 
PLANT PERFORMANCE - DISINFECTION 

F.1 GENERAL 

The disinfection process at tfie Brantford plant is based on chlorinatlon, both pre- 
and post-, using chlorine gas as the source. In addition, as part of the overall 
disinfection process, sulphur dixoide may be used for dechlorination, and 
ammonia is used to provide a chloramine residual. 

These gas systems and operating practices are described in detail in Sections C 
and D. As was the case with particulate removal, the plant's disinfection 
processes operated extremely efficiently during the period of this investigation. 

1^2; DISINFECTION EFFICIENCY 

During 1986, MCE analysed 114 raw water samples and 106 treated water 
samples. Table F.1 which shows the results of these bacteriological 
investigations was derived from the detailed data in Table 3 of Appendix 2. 

These results Indicate a significant level of bacteriological/microbiological 
presence in the raw water, and that with the sole exception of one (low level) 
case, the disinfection process was satisfactory. 

F,3 CHLORINATED BY-PRODUCTS FORMATION 

The MOB tests water samples taken by PUG staff from the Brantford Water 
Purification Plant on a regular basis for chlorinated by-products, including 
chloroform, bromodichtoromethane and chlorodibromomethane. The principal 
source of trihalomethanes in drinking water is the chemical interaction of chlorine 
added for disinfection, with the humic and fulvic substances that occur naturally 
in the raw water. 

The total trlhalomethane (THM) results obtained during the study period, 1 984-86, 
are summarized In Table F.2. Since the results for 1987 and some of 1988 were 
available, they are also included in Table F.2 

Ontario Drinking Water Objectives have set the maximum acceptable 
concentration of THMs at 0.35 mg/L {350 ug/L). It is possible that in future this 
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• TABLE f.1 

BRAMIfORD WATER PURIMCATIOH PLAST 
5UHHARY OF BACTERIOLOGICAL TESTING 1986 



HPM 



TOTAL COIIFORH 
NUHBER OF SAMPLES 
RAU TREATED 



MPN 



FECAL COLIFORH 
HUHBER OF SAHPLES 
RAU TREATED 



FECAL STREP 
HPN RAU TREATED 



ABSENT 



43 



ABSENT 



m 



ABSENT 



19 



1-100 



n 



0-10 12 



0-1 



101-5000 



t9 



11-500 53 



2-50 19 



>5000 



TOTAL NUHBER 

OF SAMPLES 47 



44 



>S00 1 



46 



«,t 



.>5Q 2 



m 'It- 






F.lb 



TABLE F.2 

BRANTFORS WATER FDRIFICATION FLANT 

TOTAL TRIHALOMETHANE LEVELS IN FINISHED WATER 











' 








NO. OF 


MAXIHUM 


MINIMUM 


AVERAGE 




YEAR 


SAMPLES 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 








J^S/L 


ug/L 


ug/L ^^ 




1988 


* 


206 


m^ . 


^m . 




1987 


9 


337 


;3tti' ,^ 


220 * 




1986 


12 


347 


m 


mm 




1985 


"■ 1 ' ' 


308 


156 


ms . 




1984 


> 

- . 1 ^ 


228 


171 . 


- ., mm ' 



* - excluding one analysis based on the Purge and Trap technique, which is not 
normally used by the MOE laboratory 
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limit may be reduced, or qualified in that a maximum chloroform concentration 
may be specified. The average yearly levels of THMs recorded during the study 
period from 1984 to 1986 seemed to show an increasing trend in THM's but 
subsequent analytical results do not substantiate that an increasing trend is 
occurring. , 

F.4 CONCLUSIONS 

On the basis of the bacteriological analyses results, it is evident that the Brantford 
Water Purification Plant's disinfection process of free residual pre-chlorination and 
combined post-residual chlorination is effective in producing a bacteriologicaliy 
safe water. 

Although theTHM levels do not appear to be increasing, sampling and analyses 
for THMs should continue so that data over a more significant time period can 
be assessed. 

Should the MOE find it necessary to reduce THM limits, or establish a maximum 
chloroform concentration, an obvious route to the near elimination of chlorinated 
by-products would be to change the disinfection process to use ozone as the 
prime disinfectant. This route has the obvious disadvantage of cost - both capital 
and operating/maintenance as an additional load on plant staff. We believe that 
ozonation should be regarded as a possible disinfection technique, only after all 
reasonable measures have been taken to modify the existing practices to reduce 
THMs. The Brantford plant already has systems in place which can aerate, 
chlorinate, dechlorinate, as well as an activated carbon feed system. These 
systems provide adequate protection from elevated THM levels at many other 
surface water treatment plants. Our expectation is that similar results could be 
obtained at Brantford by appropriate changes to the process. 
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SECTION G 
SHORT AND LONG TERM MODIFICATIONS 
tki GENERAL 

The following reGommendations have been categorized into short term and long 
term modifications, for particulate removal, disinfection and other treatment 
systems. 

The present plant performance at the Brentford Water Purification Plant is quite 
acceptable in terms of the Ontario Drinking Water Objectives. The following 
recommendations are intended to improve raw and treated water quality, to 
• reduce operating costs, to reduce THMs, to reduce the plant's solids loads and 
to rationalize plant operations. It is important to note that some of the following 
modifications may have been initiated and/or completed at the time of publication 
of this report. 

G.2 SHORT AND LONG TERM MODIFICATIONS 
(PARTICULATE REMOVAL) 

The following are recommended modifications pertaining to particulate removal 
efficiencies which should be undertaken. 

G.2.1 Automated Travelling Screens 

The present screens are manually cleaned requiring operator attention as 
frequently as once every two hours. 

The installation of automated travelling screens would reduce manpower required 
for cleaning the screens, as well as, maintain an adequate screen performance 
and associated treatment performance. As a preliminary step consideration 
should be given to removing trees and shrubs along the Homedale Canal to 
reduce the leaves reaching the plant intake location. 

G.2.2 Media In Filter No. 5 

The filter media study indicated that Filter No. 5 had media with effective size 
outside of the normal range and with a uniformity coefficient which was too high. 
It is recommended that: .> \ 
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a) The filter media study should be repeated by PUC staff. 

b) If results are confirmed, the media should be replaced. 
G.2.3 Particulate Removal Evatuation 

Coagulation chemical dosages appear to be excessive. Performance of settling 
tanks and filters may not be optimal due to improper sludge production may be 
higher than necessary, as a result. It is recommended in plant testing as 
described in Table E.5 of Section E should be carried out by PUC staff to 
optimize the performance of the settling tanks and filters. 

G.2.4 Streaming Current Monitor fSCM) 

Coagulation chemical dosages to produce floe are presently set manually, based 
upon relationships between raw water quality and required chemical dosages 
developed from past experience. 

The use of a Streaming Current Monitor should be evaluated as a tool in the 
control and selection of appropriate chemical dosages. The efficiency of the 
SCM should be assessed along with the preferred location for the future 
installation of a permanent unit. The effect of flow variations on the SCM 
accuracy should also be assessed. 

G.2.5 Aluminum Concentrations in Treated Water. 

Treated water average aluminum levels were found to be 0.151 mg/L in 1986 
versus the MOE guideline of 0.1 mg/L to avoid distribution system coatings, 
consumer complaints and interferences with certain industrial processes. 

It is recommended that P.U.C. staff: 

a) Conduct pilot testing to determine if location of lime treatment in flash mixing 
chamber is contributing to a high soluble aluminum concentration and 
thereby allowing passage of excessive concentrations through the filters. 

b) As part of SCM testing, determine if alum dosages have been excessive and 
thereby contributing to the problem. 

c) Check aluminum concentrations in lime shipments. 
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d) If a) above is found to be a significant cause, relocate lime treatment to after 

filtration. 

G.2.6 Backwash Control 

Backwash continues for 1 minutes in the case of single compartment filters and 
15 minutes in the case of dual compartment filters. It is recommended that a 
backwash wastewater turbidimeter be provided to monitor waste turbidity and 
control length of wash based on quality of wastewater. Use multiple sample 
funnels for each filter with sample line solenoids controlling flows to turbidimeter. 

0.2.7 Settled Water Turbidimeter 

As part of data collection requirements for plant optimization and improvements 
at the plant it is necessary to provide additional sampling/monitoring systems. 
It is therefore recommended that sample lines be provided from the settled water 
conduit supplying Filters No. 2 and No. 5, with solenoids and connecting to a 
new Hach Turbidimeter Model 1720 C. 



G.2.8 Flocculation /Sedimentation Tanks 

Flows are assumed to split 25%, .25% and 50% into the east/west and south 
'' floccutation/sedimentation tanks. 

It is recommended that: 

■ a) A current meter be used to determine the actual flow split over the range of 
flows experienced by this plant. 

b) Consideration be given to improving flow splitting to more euqally load the 
-■ ■ treatment limits, if flows are found to divide as assumed. 

Addition of a fourth fiocculation/sedimentation tank may be found to be 
necessary depending upon this study and results of solids removal study of 
sedimentation/filtration units. 
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G.2.9 Impoundment Capacity Extension 

The single intake line represents a potential weakness in the overall supply 
scheme. If in the future a second intake line is considered, additional works 
should be considered in increasing the size of impoundment and improve 
protection of the plant to produce high quality water. 

It is recommended that: 

- impoundment capacity extensions be considered on the plant property or as 
an extension to the canal itself, (suggest 24 hours at avg. flows) 

- considerations be given to the provision of mechanical solids removal 
equipment for the impoundment system 

- as preliminary work, PUC staff should initiate a sampling program to determine 
particulate removal efficiencies of existing canal and pre-treatment basins. 

G.2.10 Continued Study of Gr and River Qualitv 

Although there is no direct evidence of raw water quality deterioration in the 
Grand River during this study period, the raw water quality is still quite poor. It is 
recommended that MOE continue with their efforts to monitor and improve the 
raw water quality in the Grand River. 

G.3 SHORT AND LONG TERM MODIFICAT IONS ^DISINFECTION) 

The following are recommended modifications pertaining to disinfection 
efficiencies and chlorination by-products. 

G.3.1 Plant Study to Monitor and Possi bly Lower THM Levels 

THM maximum levels for study period only marginally lower than the maximum 
acceptable concentration of 0.35 mg/L. Considerable chlorination practice 
research has been carried out at this plant to investigate combined residual 
versus free residual chlorination. Current practice of pre-chlorination free residual 
and post- chlorination {combined residual) has been found best for effective taste 
and odour control and disinfection. 

It is recommended that a study to observe THM levels be initiated as follows: 
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a) continue to monitor THM levels in treated water (increase frequency of 
sampling in normal peak periods of May to Sept.) 

try reducing free residual chlorine levels to determine if THMs decrease 
accordingly (higher THM levels in 1984 - 1987 period may have been 
partially due to higher free residuals) . . 

b) try using raw water ponds as aeration basins and change point of 
chlorination to after raw water ponds instead of canal intake 

c) if THM leveis do not lower, with moving chlorine dosage tine to after aeration 
basins, attempt chlorine dosage after ftocculation/sedimentation process 

If THM levels reduce activities b) to c) may not be necessary. 

G.3.2 Plant Laboratory Capabilitv 

VVhen initiated, the THM level study would involve a substantial analytical load 
beyond the present capability of the laboratory at the plant 

It is recommended that the following alternatives be considered: ' • . - 
, ■ a) expand the existing laboratory at the plant; or 
. _ b) contract a private laboratory; or 

c) Ministry of the Environment substantially increase THM testing . . 

G.3.3 Ozonation. THM Reduction . ' 

If THM levels are found, by continued monitoring, to be increasing, the one 
positive means to reduce their function would be to use oxonation as the primary 
form of disinfection. Ozonation could be investigated on a pilot scale using the 
raw water sample line and a pilot plant, including a bench scale ozonation unit. 

G.4 SHORT TERM MODIFICATIONS - fOTHER) 

The following are recommended modifications pertaining to other matters, such 
as intake, chemical systems and plant record systems. 



Brantlord Water Purification Plant Optimization Study - October 1991 



Ontario Ministry of the Environment G-6 



G.4.1 Intake Condition Investigations 

A hydraulic Investigation of tlie intake system by Simcoe sliows that the apparent 
C factor is only 50. The intake structure may be partially blocked or the intake 
pipe badly silted. A diver should be hired to assess the condition of the intake 
structure and intake pipe. . • 

G.4.2 Sodium Silicate Activation 

Present system uses sulphuric acid to activate silica. The chemical handling 
systems and chemical inventories could be simplified if another chemical used for 
another plant process could be used instead. 

It is recommended that conderation be given to: 

a) Investigate activation by alum {or chlorine) and take sulphuric acid system 
out of service 

b) Alternative application points for activated silica could be re-investigated to 
determine if earlier plant research is correct in that application prior to alum 
addition is preferred. 

G.4.3 Fluoride , ' . 

Sodium silicofluoride is a labour intensive system with personnel hazards. The 
use of (liquid) hydrofluorosilicic acid as source of fluoride should be investigated. 

G.4.4 Fluoride Injection Point 

Fluoride is injected into the clearwell. The potential exists for overdose by 
siphonage. Fluoride additions to water used for backwashing is wasted. 

The injection point should be relocated to the high lift pumpwell. Since the diesel 
pumps don't pump into the common header, it appears impractical to dose into 
the discharge header(s) to prevent siphonage, but this option should be 
investigated further before the dosage point is finally selected. 
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G.4.5 Process and Piping Diagram (PAPD^ 

There is no overall PAPD for the Brantford Water Purification Plant. A PAPD 
should be prepared to acurately show all processes and plant piping. 



G.4.6 Plant Operations Manual 

There is no complete Plant Operations Manual therefore, Plant Operations l\1anual 
should be prepared to define: hourly, daily, weekly, annually, etc., operator's 
duties; equipment maintenance procedures; shop drawings for equipment; 
calibration procedures for monitoring equipment, flow meters, chemical feed 
equipment; etc. 
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WATER PLANT OPTIMIZATION STUDY 
INTRODUCTION 



Introduction 

The information contained herein consists of a preamble and general 
terras of reference for the "Plant Consultant". 

Basic Prewise of the Water Plant Optiwization 5tudy 

The majority of drinking water supply facilities in Ontario have 
treatment directed at microbiological disinfection and/or removal of 
suspended material. 

The purpose of the Water Plant Optimization Study (WPOS) is to document 
and review the present conditions and determine an optimum treatment 
strategy for contaminant removal at the plant, with emphasis on the 
removal of particulate materials and disinfection processes. 

The following items relate to the emphasis on particulate removal in a 
plant evaluation: 

Organic contaminants (dioxins, PAHs) are associated, at least 
in part, with particulates. 

Particulates themselves have health-related limits 
(turbidity/bacteria). 

* In striving for excellence in water treatment, it is 
important to examine all possible approaches, but first 
optimum use should be made of the processes already in 
place. 

The Drinking Water Surveillance Program (DWSP) is a continuously 
updated base of information on Ontario water plants and water quality 
Appended herewith is a detailed description of the DWSP and the OW P 
Questionnaire (Appendix A). In connection with the DWSP. a p an.t 
investigation and process evaluation study is required for each plant 
entering the program. 

The Drinking Water Surveillance Program and the Water Plant 
Optimization Study are being co-ordinated for the following reasons: 

..*' Some of the components of 'interest are the same, and cost 
savings can be realized. 

* The DWSP should focus on plants which have been optimized and 
are producing the best possible water; documentation of 
plants which are known to be inefficient is non-productive. 
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WATER PLANT OPTIMIZATION STUDY 
INTRODUCTION 



General Inforwation 

1 Operator training and certification is an important component of 
plant optimiration. Plans are already underway -^th the 
MOE/Municipal Engineers Association (MEA) to implement such a 
program. 

2. The mechamism for ensuring ongoing optimization "ijl J* ^;;""9j JJ 
annual inspection by MOE staff or consultants, or a combination of 
the two. 

3 The study has been organized with a team approach in mind; thus, 
progress reports and a meeting with the Project Committee are 
required as the work progresses. 

4 It is not the intent of this study to provide a detailed 

mplementation scheme for plant rehabilitation; however, it is 
necessary to scope the feasible short and long-term process 
HoSiJimion! if required, to achieve optimum disinfection and 
contaminant removal. 

5 All information provided in the study must conform to the 
■ M nistry's "Metrication Guidelines for Consulting Engineers", and 

existing information used for all designs. drawTngs 
specifications, etc.. for this project must also be converted into 
metric (SI) units. 

Or ganization 

On the following page is an organization chart which describes the 
various groups involved in each plant study. 

Proiect Co^ittee 

A "Prniprt Committee" will be struck for each water plant. The 
«Pro7.crCo-HT«""lU consists of HuMcipal ,.d MOE "P"«^;^=^';» 
L , "D..imo rnncultant" The "Proiect Committee" will formulate a set 
Tf^Wu iT ter ^rreferln^e for\the "Plant Co"sultant" using the 
"General Terms of Reference" contained herein as the basis It is 

important that the same general ,^PP"*'=^^^f ^^^"fJ^d' in thS p a 1 
therefore, only some specific inclusions should be allowed in the plant 

specific terms of reference. 

The "Project Committee" will direct the "Plant Consultant" in carrying 
ou? work described in the plant specific terms of reference The 
^Project ConJnittee" will also review the progress of the work and 
evaluate the final report. 
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WATER PLANT OPTIMIZATION STUDY 
IMTRODUCTIOM 



Prise Consultant 



The "Prime Consultant" for the study will co-ordinate all of the water 
plant optimization studies by carrying out such tasks as: 

• Setting up project connittees 

• Participate in development of the specific terms of reference 
for each plant 

• Liaison with "Plant Consultants" regarding progress reports, 
meetings, and final reports. 

• Preparation of a report summarizing the results of the 41 
plant studies. 

Plant Consultant 



The "Plant Consultant" will carry out the data gathering, 
interpretating and recommendation steps outlined in Tasks 1 through 8. 

The "Plant Consultant" must provide staff with extensive experience in 
evaluation of existing water treatment facilities who will maintain 
direct involvement in all phases of the project. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE Page 1 



Purpose 



To review the present conditions and determine an optimum treatment 
strategy for contaminant removal at the plant, with emphasis on 
particulate materials and disinfection processes. 

Work Tasks 

1/ Receive an information package from the MOE. Review the 
information provided and meet with the MOE staff, if required, to 
■ , discuss the project. 

2;. Document the quality and quantity of raw and treated waters. 

3. Define the present treatment processes and operating procedures. 
Prepare a progress report on Works Tasks 1-3 for the Project 
Cononittee. 

4. Assess the methods of efficient particulate removal which would 
utilize the present major capital works of the plant. Evaluate 
the particulate removal efficiency and sensitivity of operation, 
assuming op.timum performance of the plant. 

5. Assess current disinfection practices and possible improvement 
methods . 

6. Describe possible short and long-term process modifications to 
obtain optimum disinfection and contaminant removal. 

7. Prepare a draft report for the project committee's review, 

8. Prepare the final report. 
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WATER PLANT OPTIMIZATION STUDY „ ^ 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 1 f^^t 2 



I. 



DISCUSS THE PROJECT. 



El events of Work 

U) Receive an information package from the MOE concerning the Plant 

^ ^nrf the study This package includes a general terras of 

re?ere5ce a general table of contents for organizing the study in 

Tn^nrter' 'consistent with other plant reports the WPOS reporting 

JabTes and a copy of Ontario Drinking Water Objectives. 

(b) Review the information and prepare ^^\^^^^^'^^, " '^cheti^'^ 'Sf 
work on the project, including preparation of a schedule or 

manpower and staff committments. 

(c) Meet with the MOE to discuss the available data the terms of 
reference and the project staff and work schedule. If a 
consuUani is carrying out more that one study n may not be 
neces arj to meet wUh'the MOE at the start of each study. 
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WATER PLANT OPTIMIZATION STUDY "• ' ', 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 2 Page 3 



t. DOCUMENT THE QUALITY AND QUANTITY OF RAW AND TREATED WATERS. 

Elaiwnts of Work 

fa) Prepare a monthly suirmary of maximum, minimum, and average flows 
for the last three consecutive years (Table 1.0). Address any 

. discrepancies which exist between raw and treated flow rates. 

fb) Based on the above, briefly review and tabulate for the last three 
years the monthly maximum, minimum, and average per capita flow 
for the total population served by the plant (Table 1.1). Compare 
the plant data with typical per capita flows for the local region. 
Indicate major consumers who may influence the figures. 

(c) Document the methods of measuring the raw and treated water flow 
rates. , .__• 

fd) Summarize, for the last three consecutive years, where available, 
the raw and treated water; turbidity, colour, residual aluminum/ 
iron pH, temperature and treatment chemical dosages (other than 
disinfection and fluoridation). The summary should intricate the 
monthly daily average and maximum and minimum day (Table 2.0). 

For the same three year period, tabulate also the daily average 
for the typical seasona> months of January, April, July and 
October as well as other months in which problems with particulate 
removal occurred (Tables 2). Document enough data to define and 
evaluate those problems. 

Record other data, such as particulate counting, suspended solids, 
; and algae counting (Table 5.0) which could reflect on particulate 
removal efficiency. 

Document the source and methods used i n determining all 
, information . . 

A comparison should be made between the plant and outside 
laboratory information to ascertain the relative validity of the 
data For plant data, emphasis should be given to plant 
laboratory tests rather than continuous process control 
instruments. 

• fe) Summarize for the last three consecutive years, where available, 
the disinfectant demand, dosages (including all disinfection 
related chemicals and residuals) for all application points 
as well as fluoridation dosage and residual. The summary should 
indicate the monthly daily average and maximum and minimum day 
(Table 3.0). 
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WORK TASK HO. 2 (cont'd) Page 4 



For the same three year period, tabuUte (Tables 3) the daily 
average for the typical seasonal months of January, April, July 
and October as well as other months in which problems with 
chlorine residuals and/or positive bacterial tests identified in 
Table 6. Document enough data to define and evaluate those 
problems. • - 

Document the methods of dosage evaluation and residual 
^ measurements, and establish the valid ity of the data provided. 

(f) Prepare* a summary, based on at least three years of data, of the 
raw and treated water quality testing data for physical, 
microbiological, radiological, and chemical water quality 
information (Table 4). Document as much data as is needed to show 

. possible seasonal trends in water quality. Where possible, show 
corresponding sets of raw and treated water quality information. 

Document the source and methods used in determining all water 
quality information and estabTTsR the validity of the data, 
comparing plant and outside laboratory data. 

(g) Tabulate, for the last three consecutive years, the raw and 
treated water bacterial test information at the plant 
(Table 6). 

Document the source and methods used for all data provided. 

(h) Document the water sampling systems (source, pump, line-material 
and size, vertical rise velocity sampling location) used in the 
plant (similar to DWSP Questionnaire in Appendix A). 

(i) Prepare a summary of inplant testing including Test, Sampling 
Point, Testing Frequency, Reporting Frequency, Testing 
Instrumentation including calibration. 

(j) Identify other water quality concerns, not related to particulate 
removal or disinfection, which should be considered as part of the 
assessment phase of this evaluation program. 
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WATER PLANT OPTIMIZATION STUDY ■ 

GEMERAL TERMS OF REFERENCE - WORK TASK NO. 3 Page 5 



3 DEFINE THE PRESENT TREATMENT PROCESSES AND OPERATING PROCEDURES. 
PREPARE A PROGRESS REPORT ON WORK TASKS 1-3 (8 COPIES), FOR THE 
PROJECT COMMITTEE. 

Elements of Work 



fa) Where drawings are available, assemble sufficient record drawings 
of a reduced size, to document the general site layout and the 
interrelationship of major plant components. If available, 
include a process and piping diagram (PAPD) of the plant 
operations. 

Cb) Prepare a simplified block schematic of all major plant components 
including chemical systems and indicating design parameters. 
Appendix B is an example of the required standard schematic. 

(c) Prepare a photographic record of the plant facilities, 
illustrating all of the major plant components and chemical feed 
systems. The record should include approximately 30-40 coloured 
(9 cm X 12 cm) (or 10 cm x 15 cm) prints, suitably labelled. The 
progress and draft reports may include photocopies in lieu of the 
prints. 

(d) Tabulate the design parameters for all the major plant components, . 
with emphasis on the process operations, including chemical feeds. 
This information, as a minimum, must be consistent with the DWSP 
Questionnaire (Appendix A) and must be confirmed and verified by 
field observations. The design parameters should be evaluated at 
design, rated and actual operational flows. 

(e) Prepare a summary of how the plant is operated, including chemical 
dosage control, such as jar testing information, filter 
backwashing procedures and initiation, and pumping and flow 
control . ■ • . 

(f) Document all reported and other apparent problems in plant 
operations and/or in the distribution system related to water 
quality. In addition list the health related parameters which 
exceed the Ontario Drinking Water Objectives (Table 7). 

(g) Submit 8 copies of the progress report to the Prime Consultant for 
distribution to the Project Committee.. :- 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 4 Page 6 



4 ASSESS THE METHODS OF EFFICIENT PARTICULATE REMOVAL WHICH WOULD 
UTILIZE THE PRESENT MAJOR CAPITAL WORKS OF THE PLANT. EVALUATE 
THE PARTICUUTE REMOVAL EFFICIENCY AND SENSITIVITY OF OPERATION, 
ASSUMING OPTIMUM PERFORMANCE OF THE PLANT. 

ElMcnts of Work 



(a) Assess the validity and implication of all information relating to 
particulate removal provided in Work Tasks 1 and 2 with emphasis 
on method, metering and sampling, etc. 

(b) Using information provided in Work Tasks 1, 2 and 3 evaluate the 
plant's particulate removal efficiency. The basis of minimum 
particulate removal should be 1.0 F.t.u. It should, however, be 
recognized that it is desirable to strive for an operational level 

.which is as low as is achievable. 

(c) Conduct an evaluation of possible optimum performance 
alternatives. Include jar testing using established industry 
practice. 

(d) Evaluate the feasibility of optimum removal using the existing 
plant capital works. This evaluation should consider the worst 
case water quality conditions, even though field testing data may 
not be available during the initial phase of the study (see Work 
Task 7). ... 

(e) Describe the operational procedures, management strategies, and 
equipment required for various feasible alternatives. Estimate 
chemical dosages, level of operational expertise, and sensitivity 
of operation of the alternatives. 
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WATER PLANT OPTIMIZATION STUDY ^ „ ^ 
GENERAL TERMS OF REFERENCE - WORK TASK NO. 5 Page 7 



ASSESS CURRENT DISINFECTION PRACTICES AND POSSIBLE IMPROVEMENT 
METHODS. 



5. 

Eleaents of Work 



(a) Ass«s th. "Vidity ,nd «p.<c.tion Of .1. inf«™.tion ^el.Un, to 
disinfection provided in worfc lasKS ±, c *•»« 
method, metering and sampling etc. 

5?tinfection should be to ensure a water quality as described in 
the Ontario Drinking Water Objectives. 

(c) Conduct an evaluation of possible optimum disin^^^Jjon procedures 
^ for the plant, with consideration also given to the reduction of 

* chlorinated by-products in the treated water, 

(d) Evaluate the feasibility of the various alternatives using the 
existing plant capital works. 

l^\ Assess the relative merits of the alternatives. D«cribe the 

^'^ 5per tional procedures, management ^^^rategies and equipment 

rLuired for the feasible alternatives. Estimate chemical 

- Socage!, level of operational expertise, and sensitivity of 

operation for the alternatives. 
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WATER PLANT OPTIMIZATION STUDY 

TERMS OF REFERENCE - WORK TASK NO. 6 Page 8 



6 DESCRIBE POSSIBLE SHORT AND LONG-TERM PROCESS MODIFICATIONS TO 
OBTAIN OPTIMUM DISINFECTION AND CONTAMINANT REMOVAL, 

Einents of Work 



(a) Prepare a, list of modifications which should be considered for 
detailed implementation evaluation. Provide an estimated cost and 
possible schedule for implementation for each of the proposed 
modifications. . , 

It is not the purpose of this study to provide a detailed 
• implementation scheme for plant rehabilitation. It is, however, 

necessary to scope the feasible short and long-term process 
■ modifications required to achieve optimum disinfection and 

contaminant removals. 

(b) Incorporate (a) above in the draft report. 
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WATER PLANT OPTIMIZATION STUDY ' 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 7 Page 9 



7. PREPARE A DRAFT REPORT FOR THE PROJECT COMMITTEE'S REVIEW. 
{8 COPIES). , 

Elewents of Work 

(a) The report must include all information for Work Tasks 1-6. 

The information must be organized and presented in a logical and 
co-ordinated fashion. A general table of contents (Appendix C) is 
provided for organizing the material in a manner consistent with 
other plant reports. 

Submit the draft report for review by the Project Committee, 

(b) Meet with the Project Committee on site at least one week after 
submission of the report. . . 

(c) Prepare a separate letter report containing recorainendation(s) 
concerning the need for additional field testing to cover quality 
conditions not available during the period of this study. The 
Project Committee may decide to delay completion of the final 
report until field data can be obtained to confirm the predictions 
of performance for the worst case water conditions. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 8 Page 10 



8. PREPARE THE FINAL REPORT. 
Eleaents of Work 

(a) Conduct additional field testing if required. Discuss the 
implementations of the results with the Project Committee if the 
results differ from the predicted performance. 

(b) Amend the report as per review comments, incorporating additional 
field data if required. 

(c) Submit 25 copies of the final reports (including the colour 
photographs) to the MOE for distribution. 
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Purpose 



. *n^ oresent methods of disposal of 
TO determine and do'=^'"^[\*^^ cHrtf.er sludge, ^c'-e^-^"^^. 
wastewaters (filter backlash, <^^r^ discharged to the 

:rc!T. If the — --::;,;te^:rt:r:itive .1.^0^^ -^ — -^ 

The consultant will'- 

-»««• the volume and quality o loast 3 years of 
p Document ^ne »w » _i^_*- Include at le*^*- -' ^ ^^_ 
^' ft the water treatment P^^'^^^^^i^/.^eatment exists at the 

data, if --^^!^i^,ilt:rq!!:tities should be documented. . 

P^-* the raw and treated 

Occument the present methods of disposal of 

wastewaters. , 

^ M r.f treatment/disposal of 

of alternatives *"'^^!^^°^;tng preliminary conceptual 
normally be ^^^^':**^::„tai StuSy Report for such a 

design or an £7-^^°":""^jJ„, taPP ^ ^^'^ ^° "^^' °"' 
facility. The l^-^^ ^^ oV° iter natives should be m 
. prepare cost -^--^"ned budget estimates, 
keeping with the assiy 
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APPENDIX 2 
TABLES 



TABLES 1.0 A^fD 1.1 
PLANT FLOWS 



NOTES FOR TABLE 1.1 - PLANT FLOWS 

« Missing data, 1985, June to December 

Daily log sheets from the plant indicate that on Hay 28, 1985, 
the high lift pump venturi meters were connected to the computer 
monitoring system. Due to reported frequent malfunctioning of 
the computer system from June to December 1985, accurate daily 
treated flows were not available. The only available treated 
flows, were monthly flows estimated by the plant staff. 
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I MED 

I 

I THU 

I 

I FRI 
I 

I SRT 
I 

t SUN 



I 26.0 



I 

\ 1- 

I 31.0 I 



I 33.0 I 



I 
I 1. 

31.0 I 50.0 I 



I -iS.O 



■I- 



t 50. 
-I 

I 4S. 
-I 



48.0 
46.0 



54. 
46.0 



■I- 



■t- 



I- 



44.0 I 
1- 



O I 



I 28.0 t 



I 30.0 I 46.0 I 

I 1- 

I 24.0 I 26.0 I 22.0 I 39.0 I 



I- 



•I- 



I 40.0 

■I 



I 3?.0 
., 

I 36.0 

■I 



I 42. 

I 

I 40. 
■I 



O I 

— |. 



37. 

34. 



I 38.0 



I 33.0 I 



I 

I 41. 
I 

I 45. 



43.0 
5O.0 



I- 



I- 



■I 

t 34.0 

■1 

I 31.0 



I 



•I — 
I 54.0 I 



37.0 
34. 



r 38.0 

) 



O I 

— I 

O I 

— I 



I 35.0 



O I 



I 27.0 I 32.0 



■I 

I 33.0 



■I- 



I 43.0 

I 54.0 

I 



I 3S.O 
I 



I 38. 

I 

I 46. 
I 



46.0 
49. O 



t 46 .vP 

I >— 



I 1 

I 47. O ) 



SO.O 
49-0 



23.0 



I 56.0 I 



I 

t 33.0 



t— 

I 33.0 

■t 

I 34.0 



45.0 
49.0 



I 48.0 
. I 



O I 



t 45.0 

I 

1 45.0 
1 



31.0 



■[■ 



I 

I 28.0 I 33.0 



I 60 

I 

I 53 



I 



I S3.0 

I 49.0 
I 



I 50.0 
I 55.0 



I 47. o r 



45.0 
43. 



I 49.0 I 



50.0 
51.0 



.0 I 



t- 



-I 

I 30.0 
.( 

I 26.0 
■1 



. t 1 |. 

I 31.0 I 45. O I 
1 |. 



SO.O 
40.0 



I Sl.O I 



I 47.0 

I 

I 47.0 



I 47,0 I 



31.0 



I 

I 26.0 I 50.0 I 



I 50.0 

I 

I 42.0 

I 



I 48.0 
I 41.0 



I 49.0 I 
•I \- 



43. 
40. 



I 46.0 



I 

— I 
I 



46.0 
42.0 



I 28.0 



■I- 



■t- 



■I 



39.0 
52.0 



I 43 

., 

t 37 

I- 



.0 



I 

— |. 

I 



I 39.0 

I 

I 43.0 
I 



41. 



I 25. O 1 25. I 20.0 I 45.0 I 



I- 



■I- 



I- 



I 



■I- 



■I- 



I 38.0 
I 

t 53.0 

I 



I 35.0 

•t 

I 47.0 
■I 



33.0 
42. O 



I 49. 



I 

I 52. 
I 

I 53. 



I 

— I 
O t 



SO.O 
53.0 



I 31.0 I 27.0 I 29. O I 61.0 I 



I 

I 31. 

I 

I 33.0 



I- 



-I 



■I 



47.0 
45.0 



I 46. 



O t 
— I 

O i 



I Sl.O 

I 

I Sl.O 

I 



I Sl.O I 35.0 I 66.0 I 



■ — I- 
I 

— |. 

O 1 



I 



■l- 



I- 



-1- 



S6.0 ( 47. O I 47. 
I I 



I 

I 60.0 
I 



48. O 
47.0 



I 

I 53 

I 

I 51 



51,0 
53.0 



t 34.0 I 36.0 I 67 



I 



I- 



I 



I 



49.0 
52. O 



49.0 



I 46. 

. I 

I 47. 
I 



O I 



) 47.0 



I 32.0 I 33. O I 41.0 



— |. 

< 

. — (. 

I 



I- 



I- 



I- 



1 54. 

. I 

I 51. 

. I 



O I 



I 66.0 

I 

1 63.0 



I 45.0 



O I 

1. 



47. 
44.0 



I 49. 



I 

I 45. 
, 

I 44 



55.0 
49.0 
42.0 



1 30.0 I 29.0 I 33. 



I- 



I 



-I- 



55. O 
50.0 
46.0 



I 46.0 I 45.0 



I 



I 

— I 
O I 

— I 

I 



45.0 



I 31. O I 26.0 1 26.0 I 49.0 I 



I 49.0 



— I 
I 



I ■ 



I 



I- 



t 



I 42. 
I 

r 38.0 



I 41 



40. O 
36. O 



I 41 .O 



I SO.O I 23.0 I 26.0 I 34. O I 



I 34.0 



41. 



I 39. O 



m^ 



IHBLE 1,1; IM:fiTt:iJ WflfER OftlL'i TLOW^ iNL/il> l"48-* i-corit'd. J 



PfililE 2 OF 



I OflV 

I-— — 

I 

I MOM 

I 

I TOE 
I 

I UEtl 
I ^.. 

I THU 
I 

I FRI 

I 

I SHT 

I 

I SUM 
I 



HON 



J TUE 

I 



I UED 
t 



I THU 
I 



I 



I SHT 



I 



SUN 



I 

I HON 

I 



I TUE 
I 



I 



I 

I 

t HIN 

I 

I 



-mu 



S<L.O 



I FED 

I 

I 

I '♦2.0 

I 1^.0 



5!i.O 



I -46. 

I 



I -ts.o 

I 



5:5.0 



I 33.0 



I 25. D 
I 



■liJ.O 
5*I.O 



I 2B-0 

I 



S-I.O 
S-I.O 



I -13.0 

I- 

I -11.0 
I 



I 31.0 



5-1. O 
41.0 



4IJ.0 
-13.0 



5;>.o 

Sl.O 



I 

5«i.O I 5»j.O 
3^.0 



[■ 



I 25.0 



"»t).6 r -f^.l 



ntVi 



33.0 
33.0 



3-4.0 
33.0 



52. O 
31.0 



26. 
31.0 



32.0 
3-4.0 



34. O 
13. O 
10.0 



3-1.0 

;--i.o 



^?.(i 



HPR t HHY 



29.0 I 



^S-.O I 



30. O 
3.'.0 



I 



3&.0 I 
I 



33.0 I 
|. 



3b. O 
3^.0 



27.0 I 

;?2.0 I 

I 

23.0 I 



3b. O 
2?.0 



31.0 I 
1- 



22.0 
3B.0 



31.0 I 
I- 

34.0 I 
--r 1 



3S.O I 
1- 

36. I 
1 



-4!5.0 
-4(i.O 
48.0 



31.0 I 
I 



23.0 I 
I 

3-1.0 I 



I 

56 . O I Mi . 



I 



1.0 I 20.0 



:?fi.6 ! 33, 



UIN 



5O.0 
S4.0 



55.0 



60. O 



59.0 



-18.0 



33.0 



50-0 



53:0 



50.0 



49.0 



51.0 



43.0 



6V'.0 



33.0 



,\.7 



JUL I RUG 



SEP I OCT 



49,0 
4d.O 



I I 

I 48. O I 
I _ ) . 

I 54.0 I 



4/.0 
51.0 



I- 



I- 



•I 

I 

I 48.0 

I 44.0 

-I 



I NOV 
., 

I 

1 44.0 

I 46. 
■ t 



I DEC I 



I I 

I I 

t 46.0 I 

I I 

I 46.0 I 



46.0 
49.0 



I Sl.O ( 

I 1 

I 51. O I 
\ 1 



50. 
Bl.O 



I 48.0 

I 

I 48.0 



I 46. 

I 45.0 

I 



t 

) 45. 
I 

I 46. 



56.0 
54,0' 



I 54.0 I 
I 1. 

I Sl.O I 



48.0 
42.0 



I 47.0 

I 

t 42.0 



I 46. 



I 

I 38. 



■t 

I 42, 

I 

I 39 



■I- 



■I- 



49.0 
56. 



I 50.0 I 

I 1- 

I 60.0 I 



36.0 
48.0 



. I 

I 39.0 

I 46.0 



•I- 



I- 



I 35.0 I 33. 
I J 



I 48. I 37, 



-1- 



•l- 



59.0 
60. O 



I 57.0 I 

■I 1- 

I 47.0 t 
I 



48.0 
46.0 



■I 

t 48.0 



I 

I 48.0 



. I 

I 47.0 

I 47.0 



I 36, 



t 36, 



50.0 
S3.0 



—- l- 
I 48.0 I 
I 1. 

I 46. O 1 



47.0 
48.0 



I 

I 48.0 



55.0 
58.0 



. I 

I 50. 

I 



I 

1 39, 

-I 

I 38, 



42.0 
35.0 



69. O 
65. O 



I 

I 37, 

I 

( 38, 



) = 

1 39, 
I 

I 
1 



I 



I 



t 



69.0 I 66.0 I 55.0 I Sl.O I SO.O I 51 
32. 



I 



■t- 



I t 

I 34.0 I 35.0 



O 
I 37.0 I 33.0 t 33.0 



■I- 



I- 



I- 



49.0 



1 I 

I 50. 2 I 44.6 



I 44.9 I 43.6 I 42.2 



I 



m 



TABLES 2.0 AND 2.1 
PARTICULATE REMOVAL SUMMARY AND PROFILE 



ROTES FOR TABLE 2.0 - PARTICDIATE BEMPVAL SDMttRY 

Filter aid Is not used at Brantford Plant 
Only 3 sets of Al Metal Res. were available 

BOTES FOR TABLE 2.1 - PAHTICDLATE REMOVAL SUMMARY: 

NR = Not Recorded 
NU = Not Used 
•t NA = Not Available 

Coagulant dosages are determined from entries based on a pump 

setting table 



TABLE 2.0: PRRTICULflTE REMOVAL SUMMARY 



MOE WPOS 



PAGE 1 



OF 



JAN 



FEB 



MAR 





; 




1986 










1985 










1984 






1 

1 
1 




MAX. : 


MIN. 


1 flyc. ! 


MAX. 




hIN. 


! AUG. 1 


MAX. 


P 

1 

_ 1 


MIN. 




nyc. 


1 
. 1 


Turbidty (FTIJ) 


R ; 

T I 


13.42 ; 

0.56 : 


2.23 
0.07 


: 10.57 ; 
1 0.20 : 


78. 
1. 


13 
25 




3.13 
0.14 


i 14.88 
! 0.41 


5. 
0. 


BB 
24 


1 
t 

1 

1 
1 


3. 
0. 


00 
10 




3.93 
0.14 


1 
1 

1 

1 

1 
1 
1 


; Prima Coagulant 


Cmg/L) ; 


39.00 ; 


18.40 


! 32.11 ! 


47. 


50 




25.00 


! 36.83 






I 












! Coagulant Aid 


(mg/L) ! 


9.00 : 


3.50 


; 5.21 ; 










1 






* 






i 




1 


; Filter Aid 


<mg/L) i 
















1 






1 






i 




1 


: Metal Res. Al 


(mg/L> R 1 

T 1 
















! 0. 17 






1 






r 




'i 


! pH 


R ! 
T ; 


B.30 ; 

7. BO ; 


8.20 
7.80 


! 8.30 ! 
: 7.80 ! 










: 8. 10 
: 7.80 


1 










1 

1 
t 

1 


7.80 


i 

1 

1 


! Temperature 


Cdeg. C> 


3.00 : 


2.40 


! 2.E.0 










: 1.60 






1 


M^^m^ 


-■*■>» 


( 






! Turbidty <FTU) 


R 

T 


17.50 : 
0.3B : 


3.50 
0.05 


! B.09 
1 0.19 


79. 
0. 


04 
66 


1 
* 


3.15 
0.18 


I 15.21 
! 0.31 


; 111 

! 0. 


.9 
57 


1 

1 
1 


2. 

0. 


75 
10 


1 

1 
1 


31.65 
0.21 




1 Prime Coagulant 


(mg/L) 


35.00 ! 


24.10 


: 30.08 


52, 


17 


1 


30.00 


: 34.54 


1 




I 










I 


! Coagulant Aid 


(mg/L) 


5.90 1 


3.10 


! 4.47 






( 

1 






i 












1 


: Filter Rid 


(mg/L) 


■■• :* 










1 






pi- 

1 








' 


1 




■*.[ 


: Metal R«ie. fil 


(mg/L) R 

T 
R 
T 










I 

i 








1 

1 






t 




T 
1 


t pH 


; S.30 ! 
! 7.80 ! 


a. 30 
7.80 


; 8.30 
! 7.80 






I 




1 8.13 
! 7.80 






'4 






1 
1 


7.80 


1 


! Temperature 


(deg. C) 


; 3.00 ! 


2.40 


: 2.80 






! 




: 3.00 






1 


__ 


.^_.— 


* 




1 


: Turbidty (FTU> 


R 
T 


! 230.67 ; 
! 2.04 ■ 


4.00 
1.66 


! 35.31 
: 0.33 


: 116.7 
! 0.85 


t 
1 

* 


13.83 

o.ie 


! 34.90 
; 0.42 


; 92 
: 


.13 
.30 


1 
* 


5 



.80 
.OB 


1 
( 

1 


27.70 
0.16 


1 

1 
1 


1 Prime Coagulant 


<mg/L) 


: 52.60 


28.20 


1 42.19 


: 57 


.00 


i 


39.50 


: 46.06 






1 






1 

I. 




1 

1 


: Coagulant Aid 


(mg/L) 


: 17.70 


4.70 


! 9.54 






i 














1 




1 


1 Filter Rid 


(mg/L) 




















t, 






1 




1 
t 


; Metal Res. Al 


(mg/L) R 
T 






: 0.06 
1 0.04 
















1 






J 




} 


! pH 


R 
T 


■ 7.60 


. 7.70 


! 7,80 






i 


■- 


! B.ll 
; 7.80 






I 






i 

1 
4 


7.80 


1 

t 

■ 


; Temperature 


(deq. C> 


! 7.50 


: 2.50 

1 


: 4.50 




• 






: 4.35 




... 


-1 


^_ 




** 


■- 


1 



■D 



R MIN 
7 = TREAT 



rreWATEl^^ ^^ ^^ ^^ ^^ ^^ ^* ^* ^^ ^^ ^^ ^* ^* ^^ ^* 



TABLE ^.0: PflRTICULRTE REMOVffl. SUMMARY tconfd. 5 



MOE HPOS 



PAGE 2 OF 4 



1986 



1905 



198-^ 



I- 



tmy.. I HIN. I fVJG. I MflK. I MIH. I 



■I- 



RVe. I MHK. 

1 



I MIN. 

■I 



HVG. 



1 
RPft I Turbidty CFTU) 



I 



R 

1 



Pr-im* Coagulant 
Coayulant Rid 
Filter Hid 
Matal Ros. Rl 



pH 

Ta<i>p«rafcura 
MHY I Turbidty CFTU) 



Cmq/L) 
Ctitg/L) 
C tag/X. > 
tmg/L) 



Idsg. C> 



20.42 

0.36 

45.00 

io.?o 



8.30 

7.eo 

1?.20 



67 
06 



26.00 
3.90 



8.30 
7.80 
9. 10 



■I- 
I 

I 9.27 

I O. 19 

I 30.08 

I 9.54 

t . 

t 
I 
I 



■1- 
I 

I 102.9 
I 0.71 
I 54. CO 



8.30 
7.80 
I 10.20 



8.50 

O. 16 

30. CO 



I 

I 30,53 

I 0.37 

I 46.11 

I 

I 

I O. 19 

I 0.09 

I 8.20 

I 7.80 

I 12.05 I 



1 58.58 
I 0. 77 



10.00 
0.04 



1 



I 23.19 
I O. 11 
I 

i 
i 

I 

I 7.60 
I 



1- 



I 



R 

T 



Friiti* Coagulant 
Coagularit Rid 
Filt«r Rid 
natal Ras. Rl 



pH 

Temper at ur a 

JUN I Turbidty CFTU) 
I 

I Prime Coagulant 

t Coagulant Hid 

I Fi Iter Rid 

I natal Re= . Al 
I 

I pH 



Cflig/L) 
< mg/L ) 
Cmq/L) 
Cmg/L) 



Cdog. C> 



28.52 

0.60 

41.00 

12.60 



8.20 

7.80 

21.50 



I 3.50 

I 0.20 

I 27.00 

I 4.60 



I 



8.20 

7.80 

13.00 



10.21 
0.27 

31.69 
6.52 



8.20 

7.80 

17.20 



24.42 

0.44 
33.75 



6.90 

0.21 

26.46 



I 10.75 
t 0.30 
I 29.52 
I 

,*, 
t 



I 42.96 I 12.75 1 21.24 I 



I O. 10 

I ; 

1 



I 



8.20 

7 -SO 

15.65 



I 0.04 I 0.06 

*■ -- i •■ ■ • 

I I 

I ■ t • 

I I 

I I 

I I 7.eo 

I I 



I 

■«, ■ 
i' 
r 
I 
I 
I 
I 

-I 
t 
I 
I 
I 

■* 
i: 

I i 

I 7.80 I 



I- 



R 

T 



Cmg/L) 
Cmg/'L) 
C mg/L J 
Cmg/L) 



t 

I Temperature 

I 



i;deg- C> 



24.04 
0.33 

42.00 
9.40 



8.30 

7.80 

20.80 



7.30 

0.17 

30.00 

4.60 



e.20 

7.80 
20.&0 



13.95 
0.26 

36.44 
7.78 

0. 14 
0.35 
9.30 
7.80 
20.70 



21.54 

0.62 

39.00 



8.04 

0. 11 

28.27 



I 12.44 

I 0.26 

t 33.18 
I 

i 



I 



I 



8.10 
7-80. 



t 51.63 
I 0.21 

i 
I 
I 



1 



I 20-80 I 



I 



I 



I 12.67 
I 0.05 

1 
) 
t 



I 25.90 



0.08 



1 



I 



1 



TfiBLE 



PfWn I CIJL ATE I^EMOVOL SUMMftRV r cont ■ d . .< 



nOE UPOS 



PRGE 3 or 4 



JUL 



RUG 



StP 











1986 










1985 














1984 






MHK. 


MIN. 


Hye. 


1 MAX. 


— 1 - 


MIN. 




HVG. 




MOM. 


1 


MIN. 


RVS. 


Turbidtij (FTLI) 




R 


17.67 


6.42 


11.50 


1 41. 


SO 


_ 1 

I 
1 


8. 


10 




13.60 




45. 


33 


— 1 - 
1 
1 


"" — 

18.21 


28.42 






T 


0.32 


0.12 


0.21 


1 0. 


38 


1 


0. 


19 




0.26 




0. 


66 


1 


0.05 


0. 15 


Prime Cc:iagulant 


":mg/L> 




39.80 


25. OO 


31. 14 


1 35. 


21 


1 


26. 


92 




31.00 








1 






Coagulant Hid 


Cing/L> 




9. lO 


4.60 


6.88 






1 








. i 








1: 




. 


Filter Hid 


t mg/L > 










1 




1 
















4 


,;* 


Matal R«»s. HI 


Ctng/L5 


T 




. 








1 








0.O3 
0.05 








1 
1 


■ 




pH 




R 


e.2o 


8. 10 


8.20 






1 








8.20 








,| 










T 


7.80 


7,60 


7.80 






1 








7.80 








1 




7.80 


Tamper a turo 


;dog. C) 




2S.00 


21.00 


22.60 






1 








23.25 








1 






lurbidty CFTU> 




R 


80.85 


10.21 


17. 15 


1 30. 


63 


1 


6. 


96 




12.08 




S2. 


15 


1 


13. 13 


25. OS 






T 


0.65 


0.15 


0.24 


1 0. 


37 


1 


0. 


22 




0.29 




0. 


80 


1 


O. 03 


O. 13 


Printe C(i«9ul«nt 


Ciiig/L5 




49.00 


31.20 


36.30 


I 38. 


00 


1 


27. 


88 




30.76 








I 






CoagulAtit Hid 


t mg/L J 




15. 40 


5.50 


7.83 






1 
















r 






Filter Hid 


Cmg/L3 














1 
















t 






Metal R»s. HI 


C mg/ L 5 


R 

T 








f ■ 




I 








■ 






■•' 


t 
i 




0.35 
1 0.18 


pH 




R 

T 


8.20 
7.80 


a. 10 
7.80 


8.20 
7.80 






f 








8.20 
7.80 








r 
1 




7.80 


Tamper atur a 


.dog. C> 




25. OO 


21.00 


22.60 






1 








22, 11 








1 






Torbidty CFTLI) 




R 


67.08 


13.42 


28. 13 


t 40. 


ee 


1 


7 


oe 




is. 57 




27 


88 




10.54 


1 17.32 






T 


0.92 


0.16 


0.32 


1 0. 


40 


1 





17 




0-25 




0. 


71 




0.04 


0.11 


Prime Coagulant 


tmg/L) 




S2.70 


33.00 


41.85 


1 46. 


OO 


1 


55 


oo 




36.60 














Coagularit Hid 


( mq/L 5 




14. OO 


7.50 


10.34 






1 






















Filter Hid 


I mg/ L J 














J 






















Metal Ras.. HI 


( (ng/L > 


R 

T 




























i 






pH 




R 

T 


8.10 
7.80 


8. 10 
7.50 


8. 10 
7.80 






f 

f 








8.50 

7.eo 








1 


'-- 


7.80 


Temper-atLiro 


:deg. C) 




I9.?50 


15.00 


17.25 






1 

1 








19.00 








1 

1 







tn 



PRBE H OF 4 

TRBLE 2.0: PfiRTICULflTE REtlOVRL SUMMflRV Cconfd.J 

MOE WPDS 

; iWfe"" I _19BE I i!?^__^ ! 

r MH)'""" MIN. I OVe. I T1HK. i MIN. I RVG. I MRM. I MIN. I flVQ. | 

I — -— I 1 i ' ' 1 s 1 1 

OCT I T„.....„ <.TU> . I ,s.,| i s-r, 1 ==.p 1 .c.y 1 |.« I ...a , ==.|. | |.oo , >=... , 

- I P^imo Co-gul-nt r^g^L) 155.60 130.00 I 11. 55 I37.08 I 30. GO 131,16 1 , J J; 

1 Coagulant Rid (mg/L? t 15.00 I 6.00 I 10.59 } 1 t 

t Filter Hid Cmg/L> I I I I 1 I I O. 17 I 

I M«.t«l R«s. m Cmg/L5 R I 1 . ■ ] | I 0.05 I 

! „ 111 « ■ ' e.30 I 1 % ' ' 

t T«mp«ratur« <dag. C> I 15.50 J^l'-OO i_i^l^° i _;!. 1 i!"^-- - - - I 

.0. 1 ■---7c^rur-""-"y!-;3:os-7-i:7r-7--i^^^^^ j 37.5. , 1.0, . ,.5. , 

I Prlm« Coagulant <:«.g/L> 111.00 125.00 129.79 117.50 [25.00 137.01 [ 

I Coagulant Rid Coig/L:- r 11 . 20 I 3-20 I 6.97 I « | 

I Filt«r Rid <mg/L> I I I „ ™ i n RR t t= 1 

! "— ^^- -' ^-^^'? ! i oiSI I . 1 . 1 I'Ti ! f . t ^ ' 

', p t I I « r I a.30 t 1 I 7. BO I 

I ^" T I 7.90 I 7.e0 1 7.90 I j I 7.00 I ^ | . } J 

I Tamporatura (dag. C> t ^^^^^ _^_3- ^° _!__!!"^2 _' --- ~ — - - - - ~l 

t Prima Coagulant (mg/L> I 31. CO 1 27.50 I 30.60 t 19.00 I 25.00 1 33.97 [ 

I Coagulant Hid (mg/L> 1 7.90 I 5.10 I 6.37 = , |. t J |^ ^ ^ 

I Filtar Rid tmg/LJ I I I i. i * I - f t 

I Matal Ros. Rl C<ng/LJ R I I I . ! 'I I i 1 1 I 

I Tilt- » * * I I I 

j P" - T i 8.00 ! 7.80 1 7.80 1 f i 7-80 ., | . | 7.80 I 

t Tamparatura ':dag. C> 1 15. OO 1 3.00 I 9.00 j J j j , | I 



^ 



TfiBLE 2.1: PRRTICULRTE REMOUHL PROFILE ( JHNUflRY/i986) 

MOE HPOS 



PAGE 1 OF 2 



; ORTE ; 


• 

TURBIDITY <FTU) ! 


G0H6. ! 


CORG. : 
RID 


FILTER : 
RID : 


HETRL RES. ! 
Rl (mg/L> ! 


pH ! 


TEMP . ! 

(dag . : 

C) ! 


Rau ! 


5«i. : 


Filt-r ! 


Traat. : 


mg/L ! 


-g/L i 


•g/L ! 


RaM 


Traafc. t 


Rau 


Treat \ 


: 1 ! 


7.09 : 


2.22 : 


NR i 


0.36 : 


37.0 ! 


5.1 ! 


Nu : 








7.8 I 




: 2 I 


6.58 i 


2.20 ! 


NR 1 


0.10 i 


39.0 ; 


4.0 1 


NU 








7.8 ! 




: 3 

! 4 


8.79 
10.58 ; 


4.54 i 
2.72 ! 


NR 
NR 


0.43 1 
0.26 1 


26.3 1 
36.0 


3.9 1 
4.3 i 


NU 
NU 








7.8 ! 

7.8 i 




! 9 


8.29 : 


1.34 : 


NR 


0.24 : 


36.0 


4.5 


NU 








7.8 




i 6 


8.42 


1.87 


NR 


0.38 


26.7 


3.6 


NU 








7.8 




: 7 


8.42 


1.68 


NR 


0.26 


27.5 


3.7 


NU 






0.2 


7.8 


2.0 ! 


: e 


: 10.13 


1.47 


NR 


0.22 


27.5 


3.5 


NU 








! 7.8 




! 9 


: 5.92 


I 2.26 


NR 


0.17 


: 28.0 


3.9 


NU 


] 






i 7.8 




: 10 


! 4.33 


! 2.18 


1 NR 


! 0.08 


: 27.5 


3.7 


NU 








: 7.8 


1 2.0 ; 


: 11 


! 2.93 


: 1.70 


i NR 


! 0.08 


! 27.3 


: 3.7 


NU 


I 






! 7.8 




! 12 

; 13 


: 2.60 
! 2.60 


! 1.70 
! 1.70 


NR 

NR 


; 0.10 
: 0.07 


! 27.3 
: 26.6 


: 3.7 

J 3.8 


: NU 

: NU 








i 7.8 
! 7.8 




: 14 


! 2.23 


! 1.70 


NR 


: 0.07 


18.4 


! 3.5 


NU 








! 7.8 


! 2.0 ; 


i 15 


i 5.90 


1 2.10 


\ NR 


: 0.56 


: 27.3 


! 3.8 


: NU 








: 7.8 





1 



TABLE 2.1: PfiRTICULflTE REMOyflL PROFILE CJflHUflRY/l986> <cont»d.> 

M0£ WPOS 



PAGE 2 OF 2 



DATE : 

I 16 : 


1 

TURBIDITY <FTU) : 


C0A6. i 


coflG. : 
RID : 


FILTER ! 
RID 


METAL RES. ! 
Al/Fa <ag/L) ! 


pH J 


TEMP.! 

(dag. t 

C> ! 

1.2 ! 




Raw 
9.15 ! 


5«t. : 

1.64 ! 


Filt«r I 
NR : 


1 

Traai. ! 

0.42 I 


ng/L ! 
29.00 : 


•g/L ! 
3.80 ! 


NU 1 


Raw : 


Traat. j 


Raw 
B.2 ! 


Traat ! 
7.8 ! 


• 


! 17 ! 


9.61 ! 


1.B2 : 


NR 


0.21 : 


29.40 i 


4.90 ! 


NU 








7.8 ! 






I IB : 


14. 9B : 


1.60 : 


NR 


0.19 ! 


39.00 


3.90 1 


NU ! 








7.8 ! 






! 19 ! 


13.39 ! 


2.99 I 


NR 


0.07 ! 


39.00 ; 


9.00 1 


NU ! 








7.8 : 




J 


; 20 : 


19.25 ! 


2.97 * 


NR 


0.10 I 


35.00 


9.80 : 


NU 








7.8 ; 


_^ 1 




: 21 : 


27: 04 ! 


3.91 


NR 


0.19 1 


39.60 


8.30 


NU 








7.8 t 






: 22 


38.73 


6.12 


NR 


0.27 


48.30 


10.00 


NU 






8.2 


7.8 ■ 






; 23 


24.88 


2.66 


NR 


0.29 


90.00 


10.50 


NU 








7.8 






: 24 


10.29 


Z.39 


NR 


0.20 


! 39.20 


; 9.70 


NU 








7.8 






! 29 


: 16.00 


! 2.43 


NR 


! 0.24 


: 40.80 


1 7.90 


NU 








! 7.6 






: 26 


{ 23.58 


! 1.70 


I NR 


1 0.12 


! 37,50 


! 6.70 


NU 






% ^^_ , 


; 7.8 






1 27 


! 11.58 


: 1.48 


! NR 


; 0.09 


! 32.90 


: 6.00 


! NU 






! 


i 7.8 


t 2.0 




i 28 


! 9.00 


! 1.91 


! NR 


i 0.08 


: 30.00 


; 9.30 


: NU 








! 7.8 






I 29 


! 9.59 


1 1.70 


i NR 


; 0.06 


; 30.00 


; 9.50 


: NU 








! 7.8 






: 30 


! 4.43 


! 3.39 


; NR 


; 0.06 


! 26.00 


: 4.40 


1 NU 






! 7.3 


! 7.8 


: 2.3 




! 31 


: 3.99 


J 1.51 


1 NR 


: 0.06 


: 30.00 


! 4.40 


[ NU 








I 7.B 







I 



TABLE 2.1: PflRTlCULflTE REMOVRL PROFILE <FEBRUFIRY/1986) 

MOE MP05 



PRGE 1 OF 2 



1 DRTE 1 


* 

TURBIDITY <FTU) t 


CORG. ! 


CORG. ! 

RIO : 


FILTER ! 
RIO ; 


METRL RES. 1 
Rl (mg/L) : 


pH ! 


TEMP . ! 

(dag .: 

C) : 


Rau ! 


Sat. : 


Filter ; 


TrMt. 


mg/L J 


ing/L 1 


*g/L ! 


Raw ! 


Traat. ! 


Rau 


Traat \ 


: 1 ! 


4.00 ! 


1,40 ; 


NR ! 


0.07 1 


30.0 1 


4.6 1 


NU ; 








7.8 ! 




: 2 : 


3.50 ! 


1.20 ! 


NR : 


0.29 1 


23.2 1 


3.1 I 


NU 1 








7.8 : 




! 3 ! 


3.53 ! 


1.20 ! 


NR 


0.22 


24.1 


3.3 


NU 1 








7.8 I 




: 4 : 


5.81 1 


1.78 ' 


NR 


0.26 


25.0 


3.4 


NU 








7.6 : 


2.4 : 


! 5 


7.50 ! 


2.11 


NR 


0.23 


26.8 


3.8 


NU 






8.3 


7.8 : 




: 6 


12.70 ' 


2.41 


NR 


0.24 


28.4 


4.5 


NU 








7.8 


3.0 ! 


1 7 


12.29 


1.68 


NR 


0.16 


32.3 


4.7 


NU 








7.8 


3.0 I 


! B 


10.50 


1.93 


NR 


0.18 


! 32.8 


9.2 


NU 








7.8 




! 9 


. 6.25 


I 1.50 


NR 


! 0.10 


32.3 


5.5 


NU 








! 7.8 




: 10 


i 7.13 


: 1.65 


: NR 


0.19 


31.1 


I 5.6 


: NU 








; 7.6 


! 2.5 I 


: 11 


1 6.33 


! 1.33 


: NR 


! 0.15 


: 30.0 


4.4 


! NU 








I 7.8 


: 3.0 ; 


: 12 


! 5.13 


! 1.72 


': NR 


; 0.26 


: 30.0 


4.4 


; NU 








1 7.0 


1 3.0 ; 


: 13 


i 6.17 


1 2.80 


1 NR 


: 0.08 


! 30.0 


! 4.3 


! NU 








1 7.8 


; 3.0 '. 


: 14 


! 9.25 


; 2.26 


; NR 


: 0. 11 


: 30.0 


: 3.9 


; NU 








! 7.8 


! 2.4 ! 


: 15 


: 11.00 


: 1.48 


! NR 


; 0.26 


! 30.00 




! NU 








! 7.8 





TABLE 2.1: PRRTICULflTE REMOyflL PROFILE (FEBRUARY/ I 986) (cont'd.) 

HOE HP05 



PAGE 2 OF 2 



; DATE ! 


< 

TURBIDITY (FTU) : 


COAG. ! 


CORB. ; 

AID : 


FILTER ! 
AID : 


METAL RES. ! 
Al/F. (mg/L) : pH 




! TEMP. ! 

: (d*g. : 

! C) ! 


r I 


Cau 


s«i. : 


FiU«r : 


Tr«at. ! 


mg/L ! 


*g/L I 


<ng/L : 


R«w ! Tr««L. ! Raw 


Traat 


! 16 : 


9.88 


1.68 '; 


NR ': 


0.14 i 


33.3 1 


3.0 J 


NU 


r ! 


7.8 


: 2.4 : 


i 17 ! 


7.42 


; 1.30 i 


NR i 


0.17 ! 


30.7 1 


4.7 1 


NU : 




7.8 


: 3.0 ! 


: 18 : 


7.67 


! 1 . 32 : 


NR : 


0.19 : 


29.0 1 


4.5 : 


NU 




7.8 


! 2.5 ; 


1 19 ; 


12.42 


1 1.71 ! 


NR : 


0.22 


29.0 


4.4 


NU 




7.8 


! 3.0 i 


i 20 ' 


7.38 


: 1.63 


NR 


0.16 


30.3 


4.4 


NU 




7.8 


: 2.9 : 


i 21 


8.98 


: 2.00 


NR 


0.06 


30-0 


4.9 


NU 




7.8 


! 2.5 ! 


! 22 


; 7.00 


: 2.10 


NR 


0.05 


34.4 


9.1 


; NU 




. 7.8 


„; I 


! 23 


! 7.00 


! 2.10 


NR 


, 0.09 


i 35.0 


3.1 


; NU 




; 7.8 ! : 
. ; 1 


: 24 


! 7.00 


! 2.53 


! NR 


I 0.10 


1 32.9 


1 9.1 


I NU 




! 7.8 


_; : 


: 25 


! 17.50 


: 2.20 


NR 


; 0.29 


! 29.9 


! 4.3 


: NU 




: 7.8 


! 3.0 : 


1 26 


! 7.25 


! 2.07 


: NR 


1 0.38 


: 29.0 


! 4.9 


: NU 


! : : 8.3 


! 7.8 


: 3.0 : 


: 27 


1 7.00 


: 1.B4 


: NR 


; 0.37 


: 29.0 


! 4.7 


NU 




! 7.8 


: 2.5 ; 


i 26 


! 6.00 


; 1.76 


1 NR 


; 0.22 


! 30.0 


! 4.5 


: NU 




! 7.8 ! : 



TABLE 2.1: PflRTICULRTE REMOVAL PROFILE (MflRCH/19e6) 



MOE MPOS 



PAGE 1 OF 2 



: ORTE ! 


TURBIDITY <FTU) ! 


C0R6. : 


CORG. 
RID 


FILTER ! 
RID ; 


METRL RES. I 
ni <nig/L> : 


pH ! 


TEMP .! 

(dag . ; 

C) ! 


Rau : 


Sat. 


Filiar ! 


Treat. ! 


ng/L ; 


mg/L t 


•g/L ! 


Raw 


Traat. ! 


Rau : 


Traat ! 


! r : 


4.00 : 


1.73 1 


NR i 


0.21 1 


30.0 : 


4.7 : 


NU i 








7.8 ! 




! 2 : 


4.00 i 


2. 15 ; 


NR : 


0.16 : 


35.0 1 


6.4 1 


ru 








7.8 : 




! 3 ! 


4.79 I 


2.08 ! 


NR 


0.19 : 


28.2 


5.8 1 


NU ; 


0.06 ; 


0.04 ! 




7.8 ! 




i 4 


5.92 ! 


1.86 : 


NR 


0.17 


30.0 


5.6 1 


NU 








7.6 I 




! 3 


6.67 ! 


2.78 I 


NR ': 


0.22 


32.3 


5.2 


NU 








7.8 : 




! 6 


7.00 


3.68 


NR 


0.13 


32.5 


4.7 


NU 








7.8 ! 


3.0 I 


i 7 


5.96 


5.58 


NR 


0.21 


31.6 


5.9 


NU 








7.8 


2.8 : 


! 8 


6.83 


2.01 


NR 


0.23 


; 32.5 


6.0 


NU 








7.8 




! 9 


; 5.71 


: t.8t 


I NR 


: 0.20 


: 32.5 


! 5.0 


NU 








, 7.8 




: 10 


: 12.13 


! 2.41 


: NR 


! 0.19 


33.8 


! 4.8 


: NU 








! 7.8 




; 11 


: 37.88 


! 3.07 


; NR 


; 0.21 


! 44.3 


: 8.0 


NU 








! 7.6 


; 2.5 : 


i 12 


! 64.54 


i 4.66 


: NR 


i 0.27 


! 45.0 


! 10.4 


; NU 








1 7.8 


! 2.5 1 


: 13 


! 50.13 


: 4.52 


i NR 


I 0.38 


! 45.0 


! 10. 1 


; NU 








! 7.8 




; H 


: 43.67 


: 3.73 


; NR 


: 0.83 


! 45.0 


I 9.7 


: NU 








! 7.7 




; 15 


; 30.83 


i 5.18 


: NR 


1 2.04 


1 45.0 


! 9.7 


: NU 






- 


i 7.7 





5 

i 



R 



TRBLE 2.1: PftRTICULBTE REMOUflL PROFILE (HflRCH/1986) ^"t^-> 



PRGE 2 OF 2 



1 


■ 
HRTE : 




TURBID I TV 


' <FTU> 






^ — 


Rau 


5«t. 


Fi U«r ! 


T 








— —!- 


-*—"■"*—■" 1 * 


"^ 




16 i 


26.92 ! 


4.03 : 


NR • 












, 






17 : 


28.46 1 


3.26 1 


NR : 








; 


_ — 1 


_^— — — — — , 






le : 


27,42 1 


3.50 ! 


NR : 












~-~~ i 


^* 




19 : 


43.13 ! 


2.75 ; 


NR ! 












——""■■"—"■ * 


"■ 




20 ! 


230.67 ! 


5.72 1 


NR 1 












, 


^ 




21 


163.88 1 


5.51 I 


NR 1 














~ 




22 


39.17 


4.34 ' 


NR • 












— — — —'-*— i 






23 


22.73 


4.39 


NR 


















24 


! 17.92 


2.91 


NR 








* ___^ — — ^—^ 




1 — 






1 29 


! 30. 79 


1 2.53 


: NR 












[ ___— — — — 






i 26 


! 26.79 


; 1.91 


; NR 












1 






'. 27 


! 40.75 


! 1.93 


; NR 












1 ~~ 






i 28 


; 47.71 


; 3.12 


; NR 












1 _ — 






1 29 


: 26.83 


'; 2.80 


: NR 


















: 30 


! 21.34 


i 1.93 


! NR 










. ; 








! 31 


• 21.79 


; 1.66 


; NR 





Traat. 
0.33 
0.29 
0.34 
0.28 
0.37 
0.44 
0.39 
0.26 
0.20 
0.19 
0.25 
0.13 
0.28 
0.22 
0.24 
0.22 



con6. 

mg/L 
90.5 
49.50 
46.0 
46.0 
50.0 
52.6 
50.0 
50.0 
43.2 
47.5 
46.0 
46.0 
45.6 
51.0 
51.0 
46.1 



COBG. 
RIO 

«g/L 

11.2 

11.0 

10.4 

11. 

11.2 

12.3 

17.7 

14.2 

13.6 

12.2 

10.6 

11.5 

14.1 

13.8 

13.4 

8.2 



FILTER 
RID 

mg/L 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 



METRL RES. 
fll/F« <«g/L> 



Raw 



Traai. 



; pH ' 


TEMP. 




(dag. 


\ Raw !Traat i 


C) 




7.8 i 












7.8 : 


5.2 




7.8 ! 






7.8 ! 






7.8 1 






7.8 1 






7.8 1 






7.8 












, 7.8 


: 4.0 


_ • — — 


t 7.B 






: 7.B 












! 7.8 


! 7.3 




': 7.8 


! 


-* 1 __— — - 


i 7.8 




— 1 


! 7.8 






! 7.8 








TABLE 2.1; PflRTICULflTE REMOUHL PROFILE CflPRIL/19a6) 



HOE HPOS 



PRGE L OF 2 



% * 1 

I DATE ! TURBIDITY (FTU) ! 


CORG. ! 


noRG. ; 

RID ! 


FILTER ! 
RIO : 


HETRL RES. : 
Rl <mg/L> 1 


pH : 


TEMP .! 

(dag .: 

C) : 


. ; ^— 

1 ', Rau ! 


S«b. 


FilUr ! 


Tr«at. ; 


«g/L ! 


<ng/L 1 


mg/L ! 


Rau 


Tr«at. I 


Raw i 


Traafc ! 


; 1 i 20.42 ! 


i.ee ; 


NR : 


0. 17 1 


45.0 ! 


10.2 ; 


NU t 








7.B ! 




1 2 : IS.BB i 


1.4B i 


NR : 


0.21 : 


45.0 ! 


10.7 ! 


NU : 








7.8 I 




; 3 i 16.92 ; 


1.67 i 


NR : 


0.17 : 


49.0 1 


9.0 : 


NU 








7.B : 




; 4 ! 13.17 J 


1. 75 : 


NR ! 


0.06 1 


40.0 1 


7.1 ; 


NU : 








7.8 : 




; 9 : 10.3Q : 


1.97 ; 


NR ; 


0.06 : 


40.8 


B.O i 


NU 








7.8 I 




! 6 : 9.3e 


2.69 


NR 


0.09 


49.0 


8.5 


NU 








7.6 ! 






2.91 


NR 


0.11 


40.0 


7.0 


NU 


.__„„.- 






7.8 




! e i 11.96 


1 3.20 


NR 


, 0.20 


! 40.0 


6.B 


: NU 








: 7.8 


10.8 ! 


: 9 i 9.75 


! 1.66 


NR 


: 0.26 


1 40.0 


! 6.8 


; NU 






; e.2 


I 7.8 


! 10.0 ; 


I 10 : 6.04 


! 1.45 


! NR 


; 0.26 


: 35.0 


! 5.2 


: NU 








! 7.8 


; 9. 1 ; 


! U ! 6.42 


! 1.53 


; NR 


: o.ie 


! 30.0 


; 4.3 


: NU 








; 7.8 






i 1.29 


; NR 


: 0.15 


! 30.0 


; 4.1 


! NU 








; 7.8 


< _______ * 


! 13 ! 4.08 


! 1.50 


: NR 


; o.oe 


; 30.0 


! 5.5 


; NU 






; 


; 7.8 






I 1.B6 


; NR 


: 0.11 


: 26.5 


! 4.7 


NU 






1 


! 7.B 


: 9.5 ! 


: 15 ; 10.46 


i 2.06 


: NR 


1 0.16 


: 30.0 


: 3.9 


: NU 






1 
1 


! 7.8 





^ 






TABLE 2.1: PRRTICULHTE REMOyflL PROFILE (flPRIL/l9e6)^Ccont^d. ) 



PAGE 2 OF 2 



DATE : 


■ 

• TURBIDITY tFTU) ; 


rOAG. I 

! 


COAG. : 
AID 


FILTER ! 
AID ! 


METAL RES. 1 
fll/Fa (*g/L) : pH 




TEMP . 1 
(dag . ! 
C) !. 


Rau 


Sat. : 


Filtar ! 


Traat. \ 


*g/L ! 


(ng/L J 


«g/L ! 


Raw ; 


Traat. ! Rau t 


Iraat ! 


! 16 : 


7.21 ! 


2.00 i 


NR 


0.12 : 


30.0 ! 


4.7 : 


NU 




: °-^ i 


7.8 ! 




1 17 t 


6.79 1 


1.85 : 


NR t 


0.12 ! 


30.0 : 


4.6 : 


NU 






7.8 : 




! IB : 


7.17 I 


2.36 : 


NR i 


0.16 1 


26.0 i 


4.7 : 


t4U 






7.8 ! 




: 19 t 


13.42 i 


2. 28 : 


NR : 


0.25 1 


29.7 ; 


4.9 : 


NU : 






7.8 ; 




; 20 1 

1 21 


5.63 i 
5.50 ! 


1.79 : 

1.91 ' 


m : 

NR 


0.25 1 
0.29 


32.5 1 
31.7 


5.0 ! 
4.2 


NU ! 
NU 




i 


7.8 ! 
7.8 ! 


10.3 I 


1 22 


6.21 


2.46 


NR 


0.31 


28.0 


3.9 


NU 






7.8 

_™.— — — — 


12.8 ; 


: 23 


: 9.71 


3.06 


NR 


0.29 


; 28.3 


! 5.2 


S NU 




1 ! 8.3 


. 7.8 

1 *■ 


11.5 I 


: 24 


; 6.4B 


i 2.01 


: NR 


; 0.22 


30.0 


1 6.0 


! NU 






! 7.8 

1* 




: 25 


! 6.21 


1 1.84 


; NR 


: 0.21 


! 30.0 


6.4 


NU 






; 7.8 

4 




: 26 


; 8.75 


1 1.97 


! NR 


! 0. 19 


: 30.0 


i 8.0 


: NU 






I 7.8 




; 27 


1 8.35 


! 1.11 


: NR 


: 0.16 


; 34.0 


I 7.7 


! NU 






! 7.8 


j__ J 


! 28 


i B.46 


! 1.46 


: NR 


J 0.23 


J 29.5 


; 6.3 


NU 






1 7.8 




! 29 


! 10.42 


I 1.60 


I NR 


; 0.29 


! 30.0 


! 5.6 


! NU 




♦ _^— — — — ^ ' ____*— 


! 7.8 




: 30 


! 11.04 


! 3.03 


: NR 


: 0.36 


; 30.0 


; 5.6 


; NU 




.1 


! 7.8 


! 17.1 ! 



> 

U1 



TABLE 2.1: PfiHTICULHTE REMOVfiL PROFILE <MflY/19e6) 



NOe HPOS 



PRGE I OF 2 



: DATE : 


TURBIDITY (FTU> 




conG. ; 


cone. : 
RID : 


FILTER ; 
RIO i 


METHL 
Rl 


RES. ! 
<«g/L> ! pH 


; 


TEMP .; 
(dag . ! 

c> : 


I : Rau ! 


Sat. : 


Filtar ! 


Treat. 


mg/L 


mg/L ! 


mg/L 


Raw ! 


Traat, ; Raw ! 


Treat 1 


: 1 ! 9.71 : 


1.63 : 


NR 


0.30 ! 


30.0 


7.8 1 


NU : 






7.8 ! 




! 2 : 6.ee : 


2. IB ! 


NR 


0.22 1 


30.0 


6.6 1 


NU : 






7.8 ! 




! 3 ! 4.50 ; 


1.79 : 


NR 


0.19 : 


30.0 


6.6 ■ 


NU 






7.8 : 




i 4 I 3.50 ' 


1.43 


NR 


0.18 


30.0 


6.6 


NU 






7.5 I 




! 5 1 6.79 


2.19 


NR 


0.17 


30.0 


7.3 


NU 






7.8 ! 


13.0 ! 


; 6 : 6.00 


2.04 


NR 


0.14 


34.0 


5.8 


NU 






7.8 ! 




! 7 ! 6.21 


1.76 


NR 


0.12 


34.0 


6.2 


NU 




! 8.2 


7.8 


17.0 ! 


! 8 ; 7.29 


1.60 


; NR 


0.17 


30.0 


5.9 


NU 






7.8 


17.0 ; 


: 9 : e.oe 


I 1.28 


: NR 


0.19 


32.8 


6.1 


NU 






7.8 




i 10 I 6.96 


: 2.27 


! NR 


! 0.17 


32.2 


5.4 


: NU 






; 7.8 




I 11 ! 7.25 


! 2.49 


: NR 


! 0.25 


: 30.5 


J 5.8 


NU 






! 7.8 




I 12 : 9.04 


! 2.52 


; NR 


1 0.29 


: 29.4 


1 5.2 


; NU 






! 7.8 




! 13 i 10.71 


! 2.84 


; NR 


[ 0.30 


! 27.0 


1 5.0 


1 NU 






: 7.8 




! 14 ! 8.79 


! 2.57 


; NR 


1 0.30 


! 30.0 


i 5.1 


! NU 






! 7.8 




: 15 : 8.42 


1 1.83 


; NR 


! 0.24 






: NU 






: 7.8 





TABLE 2.1: PflRTICULflTE REMOUflL PROFILE (MRY/igeS) (cont'd.) 

MOE HPOS 



PRGE 2 OF 2 



: DRTE : 


1 
1 

TURBIDITY <FTU) ! 


CORG. : 


CORG. 
RID ! 


FILTER : 
RIO ! 


HETHL RES. ! ! 
fll/F« (mg/L) I pH ! 


TEMP .! 

(deg .! 

C> ! 


1 ! 


Rau 


5«i. ! 


Filter ; 


Treat. : 


•g/L { 


•g/L t 


ng/L ! 


Raw 


Treat. ; Rau i 


Treat ! 


; 16 ; 


7.94 ! 


2.44 ! 


NR : 


0.20 : 


29.7 1 


9.2 1 


NU 






7.8 ! 




; 17 t 


7.33 ! 


2.30 i 


NR 


0.27 1 


30.0 1 


4.6 : 


NU 




; j 


7.8 ! 
7.8 ! 




: 18 I 


7.00 ! 


2.30 ! 


NR ! 


0.27 : 


30.8 ! 


9.3 ! 


NU ; 




i 19 : 


9.42 ; 


2.10 : 


NR ! 


0.39 


39.0 


6.6 


NU 






7.8 : 




; 20 ! 


19.46 ' 


2.60 \ 


NR ; 


0.49 


32.7 


6.0 


NU 






7.8 i 


17.0 ; 


; 21 ' 


26.92 


3.70 


NR 


0.49 


31.8 


6.1 


NU 






7.8 ! 




i 22 


26.42 


3.52 


NR 


0.60 


41.0 


9.9 


NU 






7.8 




! 23 


13.50 


1.98 


NR 


0.31 


41.0 


9.3 


NU 






7.8 




! 24 


10.83 


2.08 


NR 


0.27 


40.0 


12.6 


! NU 






1 7.8 




; 29 


11.94 


1.69 


NR 


0.20 


40.0 


. 10.9 


: NU 






: 7.8 




! 26 


9.67 


; 1.54 


: NR 


, 0.22 


! 39.3 


7.4 


NU 




! : 6.2 


! 7.8 




I 27 


! 10.21 


! 1.59 


; NR 


! 0.24 


1 33.0 


6.6 


; NU 






i 7.8 


: 17.9 ! 


: 28 


; 11.29 


! 1.93 


! NR 


! 0.30 


1 32.8 


: 6.4 


; NU 




* '"*■ § 


: 7.8 




i 29 


! 10.08 


! 1,30 


: NR 


J 0.22 


! 31.8 


! 6.8 


! NU 






! 7.8 




! 30 


! 11.98 


! 2.23 


i NR 


: 0.29 


: 33.4 


: 8.0 


! NU 






! 7.8 


: 21.5 : 


! 31 


: 14.42 


! 1.83 


I NR 


: 0.29 


: 36.4 


; 6.4 


1 NU 






S 7.8 





TJ 



THBLE 2.1: PflRTICULRTE REMOVAL PROFILE (JUNE/ 1986) 



MOE ttf>05 



PR6E 1 OF 2 



I > 
! DHTE : 




TURBIDITY (FTU) 




C0R6. ! 


COfKS. i 
RID ! 


FILTER ! 
niD ! 


HETflL 
RI 


RES. i 
(ag/L) ! 


pH 


! 


TEHP .; 
(dag . 
C) : 


1 I 

1 : 


Raw 


Sat. ! 


Filtar ! 


Traafc. 1 


ag/L 1 


ag/L ! 


ag/L 1 


Rau : 


Traat. ! 


Rau 


Traat ! 


! 1 : 


17.30 ! 


1.22 \ 


NR 


0.24 : 


40.0 : 


7.0 1 


NU 








7.8 : 




: 2 1 


22.33 


1.30 I 


NR 


0.30 


38.0 


7.9 1 


NU 








7.8 ! 


20.8 : 


! 3 : 


17.08 


1.72 " 


NR 


0.30 


37.9 


8.5 


NU 








7.8 ; 




! 4 : 


17.42 


1.89 


NR 


0.25 


38.0 


6.2 : 


NU 








7.8 i 




! 9 ! 


16.04 


1.60 


NR 


0.32 


38.0 


7.6 


NU 








7.8 I 




i 6 


16.08 


1.49 


NR 


0.24 


42.0 


8.5 


NU 








7.8 




i 7 


IS. 29 


1.20 


NR 


0.18 


42.0 


8.1 


NU 




■■ 




7.8 




! 8 


16.04 


1.30 


' NR 


0.22 


41.1 


7.8 


NU 








I 7.8 




! 9 


17.33 


; 1.38 


; NR 


0.29 


; 40.0 


7.3 


NU 








: 7.8 




! 10 


18.46 


! 1.64 


; NR 


0.29 


! 39.0 


7.9 


! NU 


: 0.14 


! 0.35 




J 7.8 




: 11 


I 24.04 


: 1.29 


: NR 


\ 0.28 


1 39.0 


1 7.9 


NU 








! 7.8 




i 12 


; 14.88 


! 1.73 


1 NR 


! 0.28 


! 39.0 


1 7.9 


I NU 






: 8.2 


! 7.8 


; 20.8 : 


; 13 


! 12.17 


1 1.82 


; NR 


1 0.27 


1 39.3 


! 7.7 


! NU 








: 7.8 




! 14 


: 19.00 


! 2.02 


: NR 


! 0.27 


! 39.0 


! 8.3 


; NU 








: 7.8 




! 19 


! 10.90 


! 1.93 


: NR 


! 0.23 


! 39.0 


: 8.0 


: NU 








! 7.8 





TflBLE 2.1: PflRTICULflTE REMOUflL PROFILE (JUNE/19e6> <cont^) 



PAGE 2 OF 2 

















^ _ 


_____*.>..— — 


„. — «■»— 








i DRTE i 


t 

TURBIDITY <FTU) ! 


LUHb. 1 


cons. ! 
fliD : 


FILTER ! 

nio : 


HETRL RES. 1 
fil/F« (mg/L) J 


pH j 


TEHP .1 

(dag .! 

C) 1 


Raw 


s*t. : 


Filter : 


Treat. : 


dig/L ! 


«g/L 1 


•g/L ! 


Raw 


Traat. i 


Raw 


Traat t 


; 16 i 


12.88 ! 


2.10 i 


NR i 


0.33 i 


33.0 1 


8.4 ! 


NU : 








7.8 : 




; 17 : 


14.63 : 


1.90 ! 


NR ! 


0.31 i 


35.0 ! 


8.5 ! 


NU 








7.8 ! 




! 18 ! 


15.92 I 


1.97 ! 


NR \ 


0.28 i 


35.0 ! 


8.3 : 


NU ! 






,1 


7.8 ! 


20.6 : 


: 19 i 


11.73 ! 


1.98 ! 


NR i 


0.26 : 


35.0 1 


6.2 : 


NU 








7.8 ! 




: 20 ! 


9.83 ; 


1.72 ! 


NR ! 


0.26 


36.3 ! 


8.3 


NU 






! 


7.8 ; 




I 21 ' 


9.92 


2.05 : 


NR 


0.27 


41.0 • 


7.8 


NU 




. 




7.8 ! 




i 22 


9.71 


1.15 


NR 


0.29 


40.0 


8.2 


NU 








7.8 ! 


■:" f 


: 23 


9.83 


1.13 


NR 


0.24 


: 38.0 


9.4 


: NU 






• 


7.8 




: 24 


i 11.58 


! 2.03 


NR 


. 0.24 


1 38.0 


8.8 


NU 








: 7.8 




! 25 


! 17.04 


! 1.39 


\ NR 


: 0. 19 


1 35.6 


: 7.9 


! NU 








; 7.8 


; 20.6 : 


: 26 


: 11.00 


; 1.49 


: NR 


i 0.21 


! 32.7 


! 6.2 


! NU 






: 8.3 


J 7.8 


• 1 


! 27 


! 10.23 


! 1. 15 


: NR 


: 0.22 


; 30.0 


1 7.7 


NU 




1 _-*_^..>.»— ~ 




t 7.8 


: 28 


! 8.29 


! 1.25 


NR 


! 0.17 


; 30.0 


: 7.2 


: NU 








: 7.8 




! 29 


i 7.30 


1 1.08 


; NR 


! 0.22 


t 30.0 


: 4.8 


; NU 








; 7.8 




: 30 


; 8.42 


! 1.17 


i NR 


i 0.22 


; 30.0 


1 4.6 


; NU 






• 


! 7.8 





■D 



TfiBLE 2.1: PART 1 CULRTE REMOVflL PROF I LE < JUL Y/ 1 986 ) 



HOE UPOS 



PflGE 1 OF 2 



1 1 

I DATE : 


1 

TURBIDITY (FTU) 1 

■ 


CORG. 1 


CORG. : 
BID ! 


FILTER : 
RID : 


HETRL RES. ! 
Rl <ing/L> ! 


1 

pH ! 


TEMP . ; 
((teg . I 

c> I 


1 ; 


Raw S 


5«t. : 


Filt«r ; 


TrMt. ! 


mg/L : 


mg/L : 


mg/L 1 


Raw 


Treat, i 


Raw i 


Treat ! 


i 1 : 


1 1 . 46 : 


1.38 : 


NR : 


0.19 1 


30.0 1 


4.6 : 


NU 1 








7.8 : 




i 2 : 


10.83 J 


1.32 ; 


NR : 


0.19 : 


30.0 ! 


6.1 ! 


NU : 








7.8 i 


21.5 I 


! 3 : 


16.79 ; 


1.23 : 


NR 


0.21 


29.7 1 


6.3 1 


NU 






B.2 ! 


7.8 1 




! 4 ! 


IS. 13 i 


1.19 : 


NR 


0.23 ! 


30.2 


6.4 


NU 








7.8 i 




i 5 ' 


13.67 1 


1.37 ; 


NR 


0.21 


30.0 


4.9 


NU 








7.8 I 


{ 


: 6 


17.67 ! 


1.39 


NR 


0.13 


30.0 


7.8 


NU 








7.8 ! 


! 


! 7 


7.38 


1.83 


NR 


0.23 


27.5 


6.9 


NU 








7.8 . 




; e 


! 6.42 


3.01 


NR 


0.16 


29.8 


5.9 


NU 








7.8 




! 9 


! 12.73 


1.18 


NR 


0.16 


: 30.0 


5.3 


NU 








7.8 




'; 10 


! 17.96 


! 1.64 


! NR 


0.16 


: 30.0 


: 4.9 


! NU 


j 






! 7.8 




: 11 


! 9.06 


1 1.47 


: NR 


0.13 


1 29.6 


: 6.1 


: NU 








! 7.8 


; 23.6 : 


! 12 


! 9.98 


! 2.04 


! NR 


! 0.12 


! 30.0 


! 5.8 


: NU 








! 7.8 




: 13 


! 8.42 


! 0.90 


! NR 


; 0.15 


: 30.0 


! 6.1 


! NU 








1 7.8 




i 14 


! 11.17 


! 1.49 


; NR 


: 0.14 


! 30.0 


! 5.5 


: NU 








! 7.8 




i 15 


! tl.67 


! I.IO 


: NR 


: 0.12 


: 30.0 


; 4.8 


; NU 








t 7.8 





TRBLE 2.1: PRRTICULRTE REMOVAL PROFILE <JULY/1986) (cont'd. ) 

HOC HP05 



PRGE 2 OF 2 



1 1 

i DRTE : 
i ! 




TURBIDITY (FTU) 




CORG. ; 


CORG. ! 
RID I 


FILTER ! 
RIO ! 


METRL 
Rl/F« 


RES. ! 
(«g/L> : 


fH 


[ i 


TEMP . ! 

(dag . : 

C) ! 


R«u ; 


Sat. i 


Filter : 


Treat. • 


Mtg/L 


«g/L 


ng/L ; 


Rau 


Traat. 1 


Raw 1 


Traat ', 


1 16 : 


11.19 I 


1.09 t 


NR 


0.14 ! 


27.1 I 


6.6 1 


NU 






8.2 ; 


7.8 ! 


23.1 ; 


! 17 


7.49 i 


1.03 : 


NR 


0.16 


25.0 


7.1 


NU 








7.8 : 




! le i 


7.77 ! 


1.33 : 


NR 


0.18 


27.5 


5.9 


NU 








7.8 ! 




: 19 I 


e.i7 ; 


I.IB i 


NR 


0.21 


30.0 


7.1 


NU 








7.8 1 




\ 20 ! 


8.96 


0.95 


NR 


0.17 


29.4 


8.9 


NU 








7.8 ! 




: 21 

! 22 


11.17 

11.50 


1.78 
1.97 


NR 


0.26 
0.32 


37.6 
32.6 


7.3 
9.1 


NU 
NU 


„„: 







7.8 ■ 

7.8 


~ • 


1 23 


11.67 


i.ei 


NR 


0.32 


33.9 


8.3 


NU 








7.8 




i 24 


10.46 


1.61 


NR 


0.32 


! 39.8 


6.6 


NU 








7.8 




! 25 


; 11.08 


1.18 


NR 


0.30 


35.1 


I 8.3 


NU 








! 7.8 




! 26 


I 10.92 


' 1.21 


NR 


! 0.25 


t 39.0 


9.1 


NU 








1 7.8 


: 26.0 : 


; 27 


; 11.29 


1.11 


NR 


! 0.24 


: 30.0 


1 8.6 


: NU 






1 8.2 


I 7.8 




I 28 


1 13.04 


1.53 


. NR 


: 0.29 


1 32.0 


: 8.2 


: NU 


> ii 


I ■ 


t ■ 


; 7.8 




! 29 


i 13.08 


i 1.12 


; NR 


: 0.25 


1 33.0 


! 7.2 


! NU 








! 7.8 




i 30 


! 13.63 


! 1.91 


: NR 


: 0.23 


1 37.6 


1 8.8 


; NU 








! 7.8 


: 24.5 ! 


I 31 


: 14.50 


: 1.66 


; NR 


I 0.30 


: 30.0 


: e.o 


! NU 








! 7.8 


: 23.0 : 



■D 

6> 



TABLE 2.1: PHRTICULRTE REMOUflL PROFILE (AUGUST/ 1986) 

MOE UP05 



PAGE I OF 2 



1 OftTE ! 

! 1 : 




TURBIDITY (FTU) 




cofiG. : 


COflG. : 
RID 


FILTER ! 
flIO ; 


METRL 
Rl 


RES. ! 
(dig/L) J pH 


! 


TEHP .: 
(dag .: 

c> ; 


Rau 
12.42 ! 


Sat. : 

1.06 ; 


Filter : 

NR 1 


TrMt. 1 
0.29 : 


mg/L 
34.0 i 


mg/L 

8.3 1 


Mg/L 
NU 


R«w 


Tr««t. : Raw ! 


Treat ! 
7.8 1 


! 2 


12.17 


1.13 : 


NR : 


0.23 : 


38.0 


8.4 


Nu : 






7.8 ! 




! 3 


11.B3 ' 


1.33 ! 


NR ! 


0.28 : 


38.0 


8.9 


NU ! 






7.8 ! 




! 4 


11.92 


l.Bl ! 


NR 


0.27 


38.0 


8.6 ; 


NU 






7.8 ! 




! 3 


12.79 


1.57 : 


NR 


0.21 


33.9 


7.7 


NU 






7.8 : 




; 6 


13.29 


1.30 


NR 


0.19 


34.3 


7.1 


NU 




! 8.2 


7.8 : 


25.0 ; 


1 7 


13.79 


1.35 


NR 


0.20 


31.2 


6.6 


NU 






7.8 ! 




i 8 


13. SB 


1.56 


NR 


0.17 


31.7 


7.1 


NU 






7.B ' 




! 9 


12.8B 


1.70 


NR 


0.15 


32.8 


7.6 


NU 






; 7.B 




; 10 


: 12.63 


1.78 


NR 


1 0.16 


36.6 


7.7 


! NU 






! 7.8 




; 11 


: 12.46 


! 1.42 


NR 


1 0. IB 


; 33.6 


6.6 


NU 




; B. 1 


! 7.8 




{ 12 


1 12.83 


1 1.57 


: NR 


I 0.17 


33 .0 


6.6 


: NU 






i 7. a 


: \ 


! 13 


: 12.08 


! 1.52 


: NR 


: 0.19 


1 35.0 


! 7.3 


; NU 






i 7.8 


\ 21.0 : 


1 14 


1 12.67 


I 1.66 


NR 


; 0.22 


! 35.0 


; 6.8 


; NU 






! 7.8 


: 21.7 : 


! 15 


; 12.13 


: 1.44 


: NR 


; 0.23 


1 35.0 


! 6.7 


I NU 






: 7.8 








TRBLE 2.1: PflRTICULRTE REMOVAL PROFILE (RUGU5T/l9e6) < 

not HrUa 
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DATE ; 


1 

TURBIDITY CFTU) 


CORG. ! 


CORG. : 

RIO : 


FILTER 1 
RID 1 


METRL RES. 
fll/F« (mg/L) J 


PH j 


TEMP. : 

<deg. ! 

C) I 




Rau 1 


5«t. 


FilUr 1 


Treat. ! 


mg/L 1 


mg/L J 


flig/L ! 


Raw ! 


Treat. ! 


Rau ; Treat ; 




: 16 ': 


10.21 ! 


1.64 ; 


NR ': 


0.19 ! 


35.0 : 


7.0 : 


NU : 






: 7.8 : 






! 17 ! 


11.58 ! 


1.50 ': 


NR : 


0.18 ! 


35.0 : 


6.9 : 


NU 1 






! 7.B : 






I 18 : 


12.92 : 


1.66 : 


NR : 


0.23 i 


33.9 ! 


6.3 i 


NU ; 






! 7.8 : 






! 19 ': 


13.50 ! 


1.73 ! 


NR ! 


0.21 ! 


34.0 1 


5.5 : 


NU ! 






! 7.8 : 






i 20 ; 


13.96 : 


1.77 ; 


NR i 


0.21 '. 


34.0 1 


7.4 1 


NU : 






! 7.8 ; 






i 21 ; 


13.50 1 


1.34 ! 


NR i 


0.21 


34.0 ! 


7.4 : 


NU ! 






! 7,B ! 






': 22 


u.oe 


1.89 : 


NR 


0.21 


34.2 


7.1 


NU ' 






; 7.8 






1 23 


11.88 


1.62 


NR 


0.20 


: 36.5 


! 7.3 


NU 






! '. 7.8 






: 24 


! 10.71 


: 1.70 


NR 


: o.ie 


; 36.0 


! 7.7 


; NU 






: ! 7.8 






! 25 


i 11.29 


! 1.90 


: NR 


: 0.20 


; 34.1 


! 3.8 


! NU 






! 7.8 

1 — — — — 1 


• _-. — ^— 




: 26 


; 11.17 


! 1.49 


i NR 


! 0.19 


i 35.8 


! 7.4 


! NU 






; ! 7.8 

1 — — — -'"■ 1 — ■— — ^-*"- 






1 27 


! 11.21 


; 1.44 


; NR 


': 0. IB 


! 35.0 


; 7.5 


1 NU 






■ ! 7.8 

1 — ———— 1 






; 28 


'; 80.38 


! 4.67 


i NR 


1 0.57 


': 47.0 


; 12.4 


: NU 






1 ; 7.8 

1 — — — — , —-*———— 






! 29 


: 67.50 


! 4.21 


i NR 


': 0.69 


: 49.0 


: 13.4 


; NU 






! ; 7.8 

1 k .^___ 

f — — — — , 






': 30 


; 29.17 


! 3.26 


: NR 


: 0.42 


I 46.2 


: 11.0 


; NU 






: ; 7.B 

1 * __.— — « 

' 1 —————— 1 






! 31 


: 23.46 


: 2.77 


'; NR 


; 0.26 


! 45.0 


! 10.4 


: NU 






! : 7.8 







> 
-o 



TABLE 2.1: PRRTICULRTE REMOVAL PROFILE (SEPTEMBER/ 1986) 

MOE MPOS 



PRGE 1 OF 2 



1 1 

! DRTE ! TURBIDITY (FTU) 




CORG. : 


CORG. : 
RID 


FILTER ! 
RID ! 


NETRL RES. ! 

Rl (ing/L) ! pt^ 


1 I 


TEMP .: 

(dag . ; 

C) ! 


I : Raw : 5«t. ! 


Filt«r ! 


Treat. 1 


mg/L ! 


mg/L 


mg/L 1 


Rau I Traafc. ! Raw 


TrMt : 


! 1 1 19.79 : 2.28 ! 


NR 1 


0.27 1 


43.1 1 


9.8 : 


NU 




7.5 : 




; 2 I 17.71 : 2.34 : 


NR : 


0.22 : 


35.2 


8.4 ; 


NU : 




7.5 i 




: 3 ! 22.00 i 3.78 


NR 


0.39 


34.3 


9.2 ! 


NU 


: ; 8. 1 : 

J ! ' 


7.6 ; 


19.5 : 


! 4 ! 19.50 : 1.85 


NR 


0.20 


33,0 


8.4 ; 


NU 


1' - !■■ 


7.8 ! 




j__ J • 

! 5 1 19.54 1 2.07 


NR 


0.26 


37.2 


8.1 


NU 




7.8 ! 




; 6 : 21.96 : 2.15 


NR 


0.29 


36.0 


7.5 


NU 




7.8 ! 




! 7 ! 24.23 ! 2.22 


NR 


0.25 


42.5 


9.4 


NU 




7,8 ' 




! 8 1 17.25 ! 2.35 


NR 


0.23 


37.6 


7.9 


NU 




1 7.8 




! 9 ! 13.46 : 2.33 


NR 


0.33 


36.0 


8.4 


NU 




! 7.8 




! 10 ; 13.42 1 2.55 


NR 


0.27 


36.3 


9.4 


NU 




! 7.8 




^ — -, — - — .— 1 — — — — , ——— — — 

; 11 : 14.20 ! 2.19 


! NR 


: 0.30 


1 37.0 


1 8.2 


: NU 


; 1 i 


! 7.8 




i 12 : 53.25 ! 4.30 


; NR 


: 0.32 


1 37.0 


! 9.7 


t NU 




! 7.8 




J «- — — — — — , — — — — •^i —•- — — — — 

! 13 : 60.71 : 4.69 


; NR 


1 0.92 


! 44.1 


! 12.3 


: NU 




! 7.8 




! 14 ! 55.79 ! 4.B3 


i NR 


! 0.70 


1 47.0 


: 10.1 


: NU 




! 7.7 




! 15 : 31.17 I 2.54 


: NR 


: 0.54 


! 50.0 


! 13.4 


: NU 




! 7.8 








Tfl9LE 2.1: PflRTICULflTE REMQURL PROFILE <SEPTEMBER/19e6)^confd. > 
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TURBIOITV <FTU) 


_ . ^-1^'a* V — >— * « 


C08G. j 


CORG. t 
RID : 


FILTER ! 
RID : 


METRL RES. '• 
Bl/Fa <«g/L> 1 


pH 1 


TEMP - : 
(dag . : 




; OflTE 1 










_^._ 1 


■^— ^— — •— ^~"~'^~"* 1 * 






1 1 


Raw 


S«i. t 


FilUr ! 


Treat. ! 


«.g/L ! 


ng/L '• 


(iig/L : 


Raw 


Traat. I 


Raw ITraat ! 


C) ! 




1 16 ! 

; 17 ; 


26.92 : 
24.90 : 


2.59 ! 
2.19 ! 


NR 

NR : 


0.37 ! 

0.2S ! 


47.50 I 
43.30 ! 


13.00 ; 
11.30 i 


NU : 

NU ! 


■ 


a> 1 




7.8 ! 

7.8 i 

7.9 ! 


15.0 ! 




! 19 : 
{ 19 i 

\ 20 i 
! 21 


22.90 ! 
19.92 ! 
16.88 ! 
18.83 1 


2.39 i 
2.12 i 
1.94 i 
1.99 ' 


NR ; 

NR : 

NR ; 

rlH 


0.29 : 
0.28 ! 
0.27 ' 
0.36 


40.00 ! 

40.00 ; 

40.00 1 

43.50 


10.20 : 

10.60 j 
10.80 1 
11.60 


NU ; 

NU 1 

NU 

NU 


1 


\ 


1 


7.9 ! 

7.9 ! 

7.9 

7.8 

7.4 
! 7.8 
! 7.8 
! 7.7 
! 7.8 
; 7.8 
! 7.8 
i 7.9 






i 22 

! 23 


18.29 
! 19.08 


1.72 

i.ei 


NR 
. NR 


0.42 
0.19 


, 40.00 
40.00 


9.50 
1 10.20 


NU 
NU 


1 




\ 






! 24 
: 29 
i 26 
! 27 
'; 28 
i 29 
- ! 30 


\ 39.17 
1 67. OB 
1 39.46 
': 26.21 
• 24.29 
i 21.63 
; 57.29 


2.92 

1 5.20 
1 3.83 
! 2.67 
i 3.26 
! 3.50 
; 4.04 


: NR 
! NR 
', NR 
; NR 
1 NR 
i NR 
; NR 


: 0.24 
1 0.36 
! 0.24 
1 0. 19 
: 0.16 

'; 0.19 

! 0.30 


: 43.20 
i 52.70 
; 48.00 
1 49.00 
i 48.80 
! 49.60 
1 47.20 


! 11.00 
S 14.00 
: 13.10 
! 12.40 
1 9.40 

; 10.70 

\ 12.90 


: NU 

1 NU 
! NU 
NU 
! NU 
: NU 
! NU 




I 









TABLE 2.1: PRRTICULflTE REMOUflL PROFILE (OCTOBER/ 1996) 

MOE MPOS 



PRGE 1 OF 2 



1 ORTE ! 


1 

TURBIDITY (FTU) . ! 


CORG. : 


CORG. ; 

RID ; 


FILTER : 
RID ! 


HETRL RES. ! 
Rl (ag/L) : 


pH ! 


TEMP . 1 
(dag . 

c> : 


Raw 1 


Sat. : 


Filtar ; 


Traat. ! 


Ag/L • 


ag/L ! 


•g/L ! 


Raw t 


Traat. ! 


Raw : 


Traat I 


: 1 ': 


99.92 ! 


6.50 ; 


NR ; 


0.74 ! 


59. B i 


15.8 ; 


NU : 








7.8 ; 




! 2 i 


62.96 : 


7.22 : 


NR ! 


0.72 : 


53.0 1 


13.5 I 


NU : 








7.8 ! 




! 3 ! 


3B. 13 : 


5.39 : 


NR i 


0.92 1 


55.0 1 


19.5 1 


NU ! 








7.8 ! 




: 4 ; 


2B.00 : 


3.01 ! 


NR ; 


0.50 : 


50.4 


14.7 1 


NU 








7.8 I 




! 3 


21.75 ! 


1.60 


NR 


0.21 i 


47.5 


13.1 


NU 








7.8 ; 




: 6 


24.54 


2.14 


NR 


0.19 


42.2 


10.6 


NU 








7.8 : 


15.9 ! 


I 7 


21.75 


2.4B 


NR 


0.20 


40.0 


10.4 


NU 








7.9 : 


15.3 ! 


: B 


; 19.50 


2.S8 


NR 


0.20 


40.0 


10.2 


mj 








7.8 




I 9 


i IB. 13 


! 2.53 


HR 


: 0.18 


40.0 


1 10.0 


! NU 








! 7.8 




i 10 


! 15.25 


! 2.06 


: NR 


: 0.25 


: 40.0 


! 10.7 


; NU 








: 7.8 




: 11 


i 11.39 


! 1.59 


i NR 


! 0.13 


; 40.0 


! 10.2 


: NU 








! 7.8 




; 12 


! 12.75 


! 1.62 


: NR 


! 0.12 


: 40.0 


I 8.9 


NU 


< 






! 7.8 




! 13 


! 13,33 


: 2.14 


i NR 


! 0.15 


; 38. 


: 6.0 


: NU 








! 7.8 




i 14 


! 13.75 


! 2.58 


: NR 


! 0.16 


: 39.0 


8.4 


i NU 








: 7.8 




! 15 


: 4B.29 


! 4.14 


i NR 


! 0.23 


: 42.9 


; 11. 


: NU 








! 7.8 





TABLE 2.1: PRRTICULflTE RENOWL PROFILE <0CT0BER/1986)^<cont'd. ) 



PRGE 2 OF 2 



; DATE 

i 



16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



4 


C0R6. : 


com. ; 
fliD ; 


FILTER : 
RIO ' 


METAL RES. ! 
fll/Fa (mg/L) 1 


pH j 


TEMP .! 
(dag .! 


TURSIOITY (FTU) • 








*»*^— — ^»~"^ 1 


Rau ' 

56.50 ; 
32.50 ; 

18.92 ; 
16.17 ! 
15.67 ; 
13.63 i 
12.83 : 
11.71 


Sat. ! 
5.20 i 
3.55 : 
2.63 ! 

2.61 : 
4.07 ! 
4.35 ! 

2.62 : 
2.23 


Filtar ! 

NR : 
NR ! 
NR : 
NR i 
NR 
NR 

NR : 
NR 


Traat. \ 
0.23 : 
0.16 ! 
0.23 j 
0.13 ! 
0.16 ! 

0.31 : 

0.25 
0.12 


mg/L ! 

45.0 1 
s 

45.0 ! 

45.0 ; 

45.0 i 
45.0 : 
47.3 i 
39.7 
35.0 


•g/L ! 
12.5 ! 

12.1 : 

13.4 j 
11.7 1 
11.1 ! 
12.8 
10.5 
8.5 


ag/L : 
NU ! 
NU i 
HU : 
NU ! 
NU 
NU 
NU 
NU 


Rau i 


Traat. : 


Raw '.Traat I 
! 7.8 t 
I 7.8 ! 
! 7.8 ! 
! 7.8 j 
1 7.8 i 
I 7.8 i 
I 7.8 
i 7.8 
\ 1 7.8 


C) '. 
12.5 j 

; 12.5 ! 


12.58 

8.92 

: 6.96 


; 2.30 
I 2.87 
! 2.24 


! NR 

NR 

: NR 


; 0. 15 

1 0. 12 

': 0. 18 


! 35.0 
; 40.5 
; 35.0 


; 8.2 

; e.i 
i 8.1 


; NU 
; NU 
! NU 








i 7.8 

; 7.8 

i 7.8 


i 11.0 : 


■ 7.88 
: 11.88 
! 12.92 

■ 10.00 
: 6.75 


J 1.B7 
! 2.62 
! 3.04 
i 2.70 
! 2.60 


NR 

NR 

: NR 

i NR 

: NR 


{ 0.12 

'; 0. 16 

! 0.20 
i 0.31 
i 0.32 


1 35.0 
; 35.0 
; 31.7 


; 8.2 

'; 7.1 

i 7.7 


: NU 

J NU 
! NU 




. * .^j^^^^lB^* 




■ 7.8 

'; 7.8 




I 30.0 
1 31.2 


; e.o 

1 8.2 


; NU 
: NU 




-< 


. t 


t 7.8 
.. 

t 7.8 





TJ 

-4 



TRBLE 2.1: PHRTICULfiTE fiEMOUflL PROFILE (NOVEMBER/ 1986) 

MOe MPOS 



PAGE 1 OF 2 



DHTE '; 


1 
1 

TURBIDITY (FTU) ! 


coac. I 


cone. ; 
RIO : 


FILTER ! 
RID : 


METAL RES. 1 
Rl (mg/L) | 


pH ! 


TEMP . ! 

(deg .: 

C) ! 


Rau 1 


5«t. ! 


Filt«r ! 


— "-— — * i 
Traafc. ■ 


(ng/L 1 


«g/L ! 


»g/L ! 


Rau ! 


Irmmt. ! 


Rau ! 


Treat ! 


: 1 ; 


7.05 ! 


2.13 ! 


NR 1 


0.16 : 


30.0 1 


9.4 ! 


Nu : 








7.B ! 




! 2 ; 


e. 24 ! 


2.09 ! 


NR : 


0.15 1 


30.8 : 


8.9 ! 


NU 








7.8 : 




! 3 i 


6.4a : 


2. 36 I 


NR i 


0.16 : 


30.0 


7.5 : 


NU f 








7.B I 




: 4 I 


5.30 i 


2.77 ! 


NR : 


0.15 


30.0 


7.0 


NU ! 








7.8 ; 




; 5 


3.83 ! 


2.34 : 


NR : 


O.IS 


27.5 


6.3 


NU 








7.9 ! 




I 6 


4.27 


2.15 


NR 


0.16 


30.0 


6.0 


NU 








7.8 I 




! 7 


4.95 


2.19 


NR 


0.17 


30.0 


I 6.0 


NU 








7.8 ■ 




: a 


5.37 


2.66 


NR 


0.26 


30.9 


7.2 


NU 








7.8 




! 9 


, 6.26 


: 2.29 


: NR 


0.18 


1 33.1 


! 7.9 


! HU 








! 7.B 




I 10 


! 3.44 


{ 2.12 


i NR 


! 0.21 


! 31.5 


; 6.2 


: NU 


! 0.09 


! 0.06 




; 7.8 




; u 


; 2.67 


i 1.76 


; NR 


: 0.22 


: 29.0 


! 6.7 


: NU 








! 7.8 




: 12 


; 2.26 


\ 1 . 74 


; NR 


! 0.21 


{ 27.5 


i 6.1 


; NU 








{ 7.8 


; 6.0 : 


! 13 


: 2.25 


! 1.62 


i NR 


! 0.22 


! 25.0 


I 5.5 


! NU 




S: 




! 7.8 




; 14 


: 2.35 


; i.ee 


i NR 


; 0.22 


! 25.0 


: 5.2 


; NU 








! 7.6 


t 3.5 ! 


! 15 


; 2.29 


! 1.86 


i NR 


: 0.19 


! 26.7 


! 5.5 


; NU 








; 7.8 








TABLE 2.1: PfWTICULflTE REMOVlflL PROFILE (NOVEMBER/ I 986) (cont'd.) 

HOE HP05 



PBGC 2 OF 2 



! DATE : 


1 
TURBIDITY <FTU) ! 


conG. ! 


CORG. 
RIO : 


FILTER ! 
RID : 


METAL RES. 
fll/F« («g/L) : 


pH : 


TEW .: 




Raw t 


5«fc. : 


Filt«r ; 


Tr««t. ! 


ng/L I 


•g/L ! 


iiq/L ! 


Rau ! 


Irmmt. S 


R«u 


Traat I 


: 16 : 


2.28 : 


1.67 ! 


NR i 


0.19 : 


32.80 1 


6-70 ! 


NU 








7.8 ! 


3.5 ; 


! 17 i 


2.13 I 


1.79 : 


NR i 


0.18 1 


26.80 1 


6.10 1 


NU 








7.S ! 


4.5 ! 


: 16 ; 


2.01 : 


1.67 i 


NR 


0.23 ! 


25.00 : 


5.70 ! 


NU 








7.9 I 




! 19 ! 


1.96 : 


1.60 ! 


NR ; 


0.29 


2S.06 ; 


9.10 


NU ! 








7.8 ! 




! 20 ! 


1.78 


1.74 


NR 


0.31 


25.00 


5.50 


NU 








7.9 ! 




1 21 


2.17 


1.45 


NR 


0.43 


25.00 


6.20 


NU 








7.8 ! 




: 22 


2.35 


1.62 


NR 


0.31 


29.00 


6.20 


NU 








7.8 I 




i 23 


6.77 


1.89 


NR 


0.29 


! 2B.00 


6.60 


NU 








7.8 




; 24 


, 2.32 


. 1.39 


NR 


, 0.31 


! 30.40 


7.10 


NU 








: 7.8 




! 25 


1 2.50 


! 1.60 


; NR 


I 0.22 


1 30.00 


1 6.80 


NU 








! 7.8 




i 26 


! 4.13 


! 1.57 


I NR 


! 0.21 


1 32.30 


1 8.30 


NU 








! 7.8 


! 3.9 ! 


! 27 


1 9.10 


1 2.30 


! NR 


! 0.16 


1 31.80 


! 7.70 


: NU 








i 7.8 




i 28 


1 13.08 


! 2.36 


! NR 


: o.is 


! 38.70 


: 9.40 


: NU 






1 


J 7.8 




! 29 


I 10.38 


I 2.B3 


; NR 


! 0.21 


! 41.20 


I 11.20 


; NU 








! 7.8 




! 30 


! 5.60 


! 2.06 


! NR 


: 0.14 


: 40.00 


I 8.40 


: NU 








: 7.8 





"D 



TABLE 2.1: PflRTICULRTE REHOyfiL PROFILE (DECEMBER/ 1966) 

HOE MPOS 



PAGE I OF 2 



! DATE ! 


TURBIDITY (FTU) ! 


nOAG. ! 


conG. : 
RID : 


FILTER ; 
AID ! 


METAL RES. ! 
Rl <mg/L) \ 


t 

pH ! 


TEMP . : 

(dag . : 

C> J 


1 • 


Rau 


Sat. ! 


Filt«r 1 


Treat. : 


mg/L ! 


ng/L ! 


«g/L ! 


Rau 1 


Traat. : 


Rau ; 


Traat \ 


; 1 '• 


3.64 ! 


1.53 1 


NR ! 


0.12 ; 


33.3 ! 


7.1 1 


NU 








7.8 : 




i 2 I 


3. IB : 


2. 16 i 


NR ! 


0.29 1 


30.0 1 


6.1 1 


NU 








7.8 ! 




I 3 ; 


3.69 ! 


2.23 ! 


NR 


0.13 ! 


33.1 


6.8 : 


NU 








7.8 : 




: 4 : 


4.80 1 


2.13 : 


NR 


0.16 


31.0 


6.7 ! 


NU i 








7.8 : 


3.0 { 


! 3 


4.14 ! 


2.00 


NR 


0.21 


31.0 


6.7 


NU 








7.6 t 




: 6 


3.25 


1.55 


NR 


0.12 


31.0 


7-9 


NU 








7.8 : 




! 7 


2.68 


1.76 


NR 


0.17 


31.3 


7.9 


NU 








7.8 




! 8 


: 3.91 


, 1.53 


NR 


0.18 


30.0 


7.6 


NU 








7.8 




! 9 


1 5.09 


; 1.85 


: NR 


! 0.11 


! 31.0 


7.7 


: NU 








7.8 




! 10 


! 4.58 


1.90 


: NR 


i 0.11 


31.0 


7.3 


NU 








! 7.8 




: 11 


! 3.59 


! 1.94 


i NR 


: o.u 


; 29.5 


; 6.0 


: NU 








S 7.8 




: 12 


! 5.94 


! 2.12 


; NR 


! 0.11 


! 29.2 


! 6.5 


; NU 


; i 


f 




; 7.8 




; 13 


: 3.41 


I 1.99 


: NR 


! 0.15 


! 30.0 


! 5.8 


; NU 








! 7.8 




: 14 


i 2.21 


i l.BO 


: NR 


! 0.37 


! 29.0 


! 5.7 


: NU 








: 7.8 




! 15 


: 2.06 


: 1.53 


! NR 


1 0.24 


! 28.0 


! 5.3 


NU 






«— 


! 7.8 


: 15.0 : 



O 



TABLE 2.1: PflRTICULRTE REMOOflL PROFILE < DECEMBER/ 19B6) «confd.) 

MOE HPD5 



PAGE 2 OF 2 



1 DATE : 


1 
1 

TURBIDITY (FTU) ' 


CORG. ! 


CDR6. 1 
RID ! 


FILTER ! 
RID : 


METAL RES. 1 
Al/F« <mg/L> : 


pH : 


TEMP. ! 
(dcg. : 

c) : 


Raw 


5«i. : 


Filter : 


TrMt. i 


mg/L ! 


mg/L : 


dig/L 1 


Raw t 


Traat. 


Raw S 


Treat ! 


1 16 i 


2.29 : 


1.60 ; 


NR 1 


0.15 : 


27.50 ; 


9.10 ! 


Nu ; 








7.B 1 




! 17 ! 


2.29 ! 


1.60 : 


NR 


0.34 ! 


27.50 ! 


5.10 : 


Nu : 








7.9 ! 




i 18 : 


4.03 ! 


1.95 ! 


NR : 


0.17 ! 


27. BO I 


5.50 : 


NU ; 








7.8 ; 




1 19 ! 


3.37 ; 


1.65 1 


NR 1 


0.20 ! 


28.00 ! 


9.40 ! 


NU : 








7.8 : 




! 20 1 


2.B2 : 


1.83 ; 


NR ! 


0.20 ! 


29.00 ; 


5.90 ! 


NU ! 








7.B ! 




I 21 : 


2.22 ! 


1.56 ! 


NR : 


0.13 


29.00 ! 


6.00 


NU 








7.8 I 




! 22 


1.86 ' 


1.39 


NR 


0.20 


30.00 


5.90 


NU 








7.B ; 




: 23 


1.B5 


1.32 


NR 


0.17 


I 33.10 


6.80 


NU 








7.8 




: 24 


; 2.25 


0.95 


NR 


: 0.10 


! 31.50 


5.80 


NU 


1 






. 8.0 




': 29 


! 5.00 


; 1.65 


NR 


! 0. 13 


: 34.00 


i 6.10 


: NU 








: 7.9 




; 26 


: 5.55 


: 1.50 


: NR 


! O.ll 


! 34.00 


; 6.30 


! NU 








! 7.8 




! 27 


! 3.95 


! 1.57 


: NR 


I 0.09 


! 34.00 


: 6.00 


1 NU 








t 7.8 




1 2S 


! 2.93 


t 1.40 


i NR 


! 0.09 


: 34.00 


! 6.00 


! NU 








: 7.9 




! 29 


! 2.27 


! 1.06 


\ NR 


! 0.09 


t 30.50 


: 6.60 


; NU 








! 7.8 




: 30 


; 2.60 


i 1.06 


! NR 


! 0.09 


': 29.00 


: 6.90 


: NU 






! 


: 7.8 




': 31 


! 2.26 


1 1.03 


': NR 


1 0.11 


! 32.50 


! 7.10 


; NU 








: 7.8 





> 

-D 



TRBLE 2.1- PflPTICULRTE REMClURL PROFILE (JHHURRY /1 985) 

MOE WP06 



PRGE 1 OF 2 



! DATE ; 

: I : 


1 

TURBIDITY O-TU' : 


CORG. : 


COflG. : 
RIO : 


FILTER : 

RID ; 


METHL RES. ! 
Rl Cmg/L) \ 

_^^^__ _, ^^ 1 


1 
pH j 


TEMP . ! 
<deg . ! 

C) ', 


78.30 : 


Set. 1 

3.50 .i 


Filter : 

NR : 


Treat.. : 
1.25 1 


mg/L ! 
47.50 1 


oig/L ; 

NR ; 


nwj/L : 

Nu ; 


Raw ; 


Treat. 1 


Rski : 


Treat ! 

7.8 ; 


I 2 1 


65.75 1 


4.60 : 


NR : 


0.5Q 1 


44.54 1 


Nfl ; 


NU ! 








7.8 1 




i 3 ; 


45.17 : 


5.20 : 


NR ; 


0.66 ; 


45.75 


NR : 


NU ! 


■'1 






7.8 : 




! 4 


40.04 : 


4.70 . 


MR 1 


0.56 t 


42.00 


NR : 


NU 








7.8 




; 5 


3S.67 ; 


3.60 


f<R ! 


0.50 


42.00 


NR 


NU 








7.8 




: 6 


26.50 


2.40 


NR 


0.21 


4?. 00 


Nfl 


NU 








7.8 




; 7 


26.46 


1.80 


HR 


0.16 


42.00 


NR 


NU 








7.8 


2.0 : 


; 8 


24.13 


4.83 


NR 


0.48 


34.79 


NR 


t*J 








7.8 


2.0 1 


: 9 


14.33 


4.57 


NR 


0.71 


. 40.79 


Nfl 


; r*J 








7.8 


: 1.5 ! 


: 10 


! 9.42 


: 1 . 75 


NR 


. 0.54 


; 42.00 


: NFt 


! NU 






1 ' 


! 7.8 


! 1.5 ! 


: 11 


1 6.92 


! 1.29 


: NR 


i 0.35 


; 42.00 


1 NR 


; NU 








! 7.8 


: 1.5 1 


! 12 

: 13 


! 6.bl 
: 5.40 


; 1 . 52 


i r« 


: 0.36 


: 42.67 


! Nfl 


: r«j 








: 7.6 




; 1.26 


: NR 


! 0.40 


; 39.00 


; Nfl 


: NU 








: 7.8 




! 14 


: 4.63 


; o.'je 


NR 


: 0.27 


; 36.17 


: Nfl 


1 m 








; 7.8 


; 1.5 ; 


: 15 


; 4.2ti 


; 1 . 20 


: r'^R 


; 0.42 


: 35.00 


; Nfl 


1 NU 






_.,_.——— 


: 7.8 


: 1.5 • 






THIBLE 



2.1, PRRTICULfiTE REnOVflL PROFILK f JHNUnRY/19e55 Ccont' d. ) 



MOE MPO& 



PR6E 2 OF 2 



^^^^g , ^-p„^3 , FILTER I HETRL RES. 

I OTn I AID Hi/Fa Cmg/LJ I P" ' icur. 

pOTjr , TURBIDITY tFTU) - t __ _''^°__ \ _„_ ,„ 1 1 Cda9- > 

"]] \ " ." oo i _i . 7^ _ i Jf__ 1 _^o. ..__ r J. . 00 _ 1 __m_ \ _ __Nu___ 1 _ _____ j _ _ J ___„. p!_. I _li!_.. 1 

17 ! -,.09 1 1.51 ■■! NR 1 O.Sa \ l-^-^l \ N« _' *y___\ 1 1 l-!l!-l --!--.- 1 

i 1 ' ' [ j I I 1 I ' ' 

IB 1 3.52 1 1.19 1 NR ! 0-''2 I3?.25 | „Nfl___.___NU __[ j _„ | _„_„ j _!l!„l -, 

1 1 1 ' J J , I I ) I I I 

19 1 3.t9 1 1.50 I Nft I 0.27 _ I 32.50 | __Nfi_ _ I NU__1 j j „_„_ [ _L!-_ , — — , 

I 1 1 1 J j I I I I ' ' 

20 1 3.23 1 1.32 ! NR ' °- »^ _ 1 ^^^ '*!__ 1 ^^ ', -- 1 I '' I-"-"! | 

I I 1 1 ' . , 1 I I I I ' 

' 1 I I ' ' ..« M.I I f 1 I 7.8 t 1-S 
I 21 1 3.21 1 1.15 I HR 1 0.33 1 25.00 ' ^^^l...":^..,; ] , 1 1 

I _: I I 1 ' ' , 1 1 III 

1 22 1 3.27 I 1.3& ' ^ NR___;__0^!L- 1 _!?:---- 1 -------- !----""' ' I— —I — 1 

, I I ^ I ' .„ I MM I I I e. 1 I 7.Q I 2.0 

i 23 1 3.23 I 1.15 1 NR I 0.3-. 1 30.00 ' „NR __ ___^^__J, \ 1 1 . 

, I t 1 ' ' "1 1 1 I I I ' 

I I ' ' -.« wii I I ' ^-9 * 2,0 

24 1 3.13 1 0.97 I NR I 0.22 I30.00 . ^^___ _„^*:'„_ | ! 1 1 > 

, I I I • ' " , I I III 

I I I ' .^c MM 1 I ' ^-0 ' 3-° 

; 25 I 3.16 1 1.00 I NR I 0.25 .30.00 ' "«___ _„:!^_„i„__„_l , — .- , 1 

I I I 1 ' J" - — j , I I 1 ' ^ ' 

; 26 I 3.33 I I.IB 1 NR 1 0.19 t ^^.00 _l N^___ ', „_'^^_„ J 1 1 {J-i^^^ 

i .7 1 ^.it ! 1.15 I NR I 0.14 1 30. OO I Nft _' __NU___I j \_ j _!:!_.. , 

; __:!_. , I 1 1 1 [ ! i =1 .1 ' , ' ^ 

1 29 ! V13 1 1.21 1 NR 1 0.17 1 30. OO j "^ „;___^___j ] J „_„ i .ll!- 1 -?::"- 

, , 1 1 1 — - - - ^ I \ ^ e \ 2 -■ 

1 2-. 1 3.33 1 l.tl I NR I 0.32 . 30.O0 ' __N^„_ j _„^^_„ j \ , . 1 

, 1 J 1 1 '" . t I I I ' 

I I I ' ■ ! .... t I I T'.e ; 

1 30 I 3.3<. I 1.50 1 NR 1 O. tl I30.00.| NR___ | ___NU_„ j | , , , 

I I 1 1 ' ~"^ \ , I I I ' ' ^ ' 

I 31 ! 3.^9 1 1. 37 1 NR ! 0.21 ^ ^^■<^'^ _L_J^.__[__J!!i..l i 1-'-^---- - 



TRBLE 2 I; PflRTICULRTE REHOVflL PROFILE (FUBRURRV /198!5> 

MGE WPUS 



PHGE 1 OF 2 



DRTE : 


1 

1 

TURBIDITY (FTU> 1 


COFIG. : 


COfiG. ! 

AID : 


FILTEB ; 
HIO : 


METRL RES. I 
HI <mg/L) t 


pH ! TEMP . : 

• Cr4an ! 


Pau 1 


Set. ! 


Filter ! 


Treat, i 


mg/L i 


rtig/L ; 


mg/L : 


Raw ; 


Treat. ! 


Rau : 


Treat I C> ! 


; 1 : 


3.33 ! 


1.12 ; 


m : 


0.25 : 


30.00 ; 


Nfl 


NU 








7.8 ; 3.5 : 


: 2 : 


3.49 : 


1.51 : 


MR : 


0.18 ! 


30.00 : 


NH ; 


NU : 








7.9 : : 

• _»» * 


; 3 : 


3.26 : 


1.53 : 


NP : 


0.25 1 


30.00 ; 


NH 


NU : 








7.0 1 ! 


! 4 : 


3.36 : 


1.34 ! 


NR ! 


0.16 : 


30.00 


NH 


NU : 








7.8 ! 2.0 ; 

* »_— ' 


! s 
; 6 


3.51 : 
3.40 


1.35 
1.33 


HP 
NR 


0.32 
0.23 


30.00 
30.00 


NO 
NR 


NU 
NU 









7.8 : 2.0 : 

7.8 ! 3.5 ! 


: 7 


3.29 


1.44 


NP 


0.23 


30.00 


Nfl 


NU 








7.8 : 2.5 ! 

t ...»__*« * 


; Q 


: 3.36 


1.37 


NP 


0.29 


. 30.00 


I NR 


: NU 








7.8 ; 3.0 : 


: 9 


! 3. 2:5 


1.40 


: r** 


. 0.33 


; 30.00 


: NH 


; NU 








; 7.8 : ; 

1 1 .^ » 

1 * 1 


; 10 


: 3.30 


1 1.29 


; NP 


! 0.27 


; 30.00 


; NH 


: NU 








: 7.e ; ; 

4 It t 

1 1 ■ i 


: 11 


■ 3.3? 


{ 1. 11 


; NP 


; 0.18 


! 30.00 


! NR 


; NU 








: 7.8 : 3.0 1 


: 12 


: 3.32 


: 1.41 


: NP 


: 0.62 


; 30.00 


1 NR 


: NLi 








: 7.8 ! : 

t _^^_ * ^.„ — * 


; 13 


; 3.54 


! 1.44 


! NP 


; 0.61 


; 30.00 


NH 


NU 








: 7.8 1 3.0 1 

1 —————■- , — — ™— ■ — — — , 


i 15 


: 3.49 

: 3.44 


: 2.56 
i 1.53 


! NP 
HP 


; 0.66 
: 0.39 


: 30.00 
; 30.00 


NH 
: NH 


; NU 






I B.2 


! 7.8 : 3.5 : 
; 7.8 : 3.0 : 






THBLE 



1: POftTICULflTE REMOVHl. PROFILE (.FEBRUHRrV 19851 Cconf d.> 

nOE WPOS 



PfiGE 2 OF 2 



1 DHTE t 




TURBIDITY irruj 




1 cone. 

1 


CORG. I 
t HID 1 


FILTER 1 
HID 1 


NETRL 
HI /Fa 


RES. 
Cmg/LJ 




pH 


1 1 
1 TEMP. 1 
1 (dog. 1 
1 C? t 
1 1 


- 




Rau 1 


Sat. t 


Filtar 1 


Tr*at. 


1 «ig/L 


1 mg/L 1 


oig/L 1 


Rau 


1 Traat. 

! 


1 Rau 


1 Tt-aat 
— 1 




1 16 1 


3.61 1 


l.O? 1 


NP 1 


0.31 


1 

t 30.00 


1 NH 1 


NU 1 


1 1 1 7.8 1 1 




1 1? 1 


5. IS .1 


0.99 ""l 


NP 1 


O. 16 


1 

1 30_00 


1 NH 1 


HU 1 


1 1 1 7.8 1 1 




1 18 1 


3.71 1 


i.oe 1 


NP 1 


0.20 


t 

t 30. OO 


1 NR 1 


NU 1 




■r 

.) 


1 

i 
-1 


1 7.9 


1 2.6 1 




1 19 1 


3.78 1 


1. IB 1 


Nft 1 


0.36 


1 

1 3O.00 


1 NFI 


NU 




1 

1 
. 1 


1 
1 


1 7.8 


t 2.5 1 




1 20 


3.93 


1.26 


NP 


0.39 


1 

1 30. OO 


1 NH 


NU 




t 
1 

. t 


1 


1 7.8 






1 21 


■1. 17 


1. 15 


Hft 


0. 18 


1 

1 30.00 


1 NH 


NU 


1 III 
1 1 1 7.8 1 

1 1 1 t 




1 22 


12.2ti 


1 .HI 


NP 


0. 19 


1 

1 31.6? 


1 NR 


NU 




1 
1 
- 1 — 




1 7.© 






1 23 


17.67 


s.oe 


HP 


o.-ts 


I 

1 -ii.ea 


1 NH 


HU 




1 y. 

r 




1 7.B 






1 24 


59.29 


1 3.91 


1 NP 


0.33 


1 

) 19. 90 


1 NH 


NU 


1 1 III 
1 1 II 7.8 t 
, 1 I 1 1 




1 25 


79.0-* 
1 76 . 00 


1 3.S9 


I NP 
1 NP 


1 0.29 
1 O.50 


1 

1 52.17 

^1 

1 

1 51. OO 


1 NH 


1 NLI 








1 7.B 


.1 1.0 




1 26 


1 NH 


t NU 






1 8. 1 


1 7.0 


1 3.0 




1 27 
1 28 
1 29 


1 52.56 
t 30.30 


1 2.a-i 

I 3. M 


1 NP 
1 NP 


1 0.27 
I 0.35 


1 

I «0.33 

- t 

1 

1 5 1 . 00 


1 NH 

1 NH 

» 


1 r>iu 

1 NLI 




- 1 — 


-I 


1 7.8 
1 7.8 


-1 


1 T) 


I 30 








1 1 1 
1 1 t 








'■ r' ' 






1 ^ 










~ 





















TABLE 2.1: PHPTICULHTE REMOyR*. PROFILE (MHRCH /19eS) 

MOE HPOS 



PflGE 1 OF 2 



: DATE : 


1 

TURBIDITY CF-TU> : 

1 


CORG. ! 


CORG. : 

RID : 


FILTER ; 
RIO : 


METRL RES. ', 
ni <«g/L) J 


pH ! 


TEMP . : 

(deg . : 

C) ! 


Rau : 


Set. : 


Filter : 


Treat. : 


«g/L ! 


mqA- i 


mg/L 1 
NU 


Raw : 


Treat. : 


Paw : 


Treat 1 


I 1 : 


23.00 : 


2.73 „ 


m ; 


0.21 : 


45.00 i 


NR 








7.9 ! 




! 2 : 


23.00 : 


3.36 


NP ; 


0.47 1 


45.00 : 


NR ! 


NU : 








7.8 : 




I 3 ! 


20.35 ! 


4.50 


t« 1 


0.73 : 


44.36 ; 


NR ! 


NU ! 








7.6 ; 




: 4 : 


14.92 : 


5.31 


m 1 


0.64 


41.67 


NR 


HU ; 








7.6 


2.0 ! 


: 5 ! 


13.83 


3.47 


i r« 


0.74 


45.00 


Nfl 


NU 






6.1 


7.e 


2.5 ! 


1 6 


16.aB 


2.85 


: i«? 


0.57 


45.00 


NR 


NU 








7.6 




! 7 


21. 7S 


3.20 


; MR 


0.85 


40.00 


NR 


W 








7.7 


! 2.0 ! 


; B 


' 25.75 


3.06 


; HR 


0.59 


: 39.50 


NR 


1 NU 








7.8 


: 2.5 : 


: 9 


': 33.79 


! 2.80 


: NP 


; 0.50 


1 40.00 


! NR 


; NU 


* t 






! 7.7 




! 10 


; 30.21 


! 5.03 


; HR 


0. 16 


: 40.00 


! NR 


: r^ 








; 7.7 




; 11 


I 34.71 


: 2.43 


; NR 


: 0,23 


: 40.00 


; NR- 


: NU 








: 7.8 


: 4.0 i 


: 12 
i 13 


! 36.92 
; 43.63 


: 2.73 
: 4.5C. 


: HP 


; 0.30 

: 0.35 


: 40.00 

; 43.00 


NR 

! NH 


; NU 

i NU 




; 




: 7.8 
: 7.8 


: 5.0 ; 


: 14 


: 57.00 


; 4.60 


: NP 


: 0.62 


: 50.00 


; NH 


! NU 








: 7.6 




i 15 


: 39.04 


: 3.39 


: r«' 


: 0.33 


■ 50.00 


NR 


: m 








: 7.8 





«Oi; WPOS 



PR6E 



OF 2 



! I I \Xtf\G. t CORli. I FILTER I METHL RES. I I 

I DOTE I TURBIDITY (FTUJ - I I irllD I RID I ftl/Fa (mg/LJ I pH I TEMP. 

I -J : I I I 1 ! -! cdag. 

r I f'du I Sat. I Filt-ar I Tret-iit.. I in9/L I tncf/L I mq/L I Raw I Tr>aat. I Rau I Treat I C) 

1 I I I t I 1 — I 1 I \ I I 

II I I I I I I I I til 
I 16 1 i-^.BO I -i.^S I NR t 0.'*r I 56.83 I NH I NU I I t 1 ?.e I 

, , , I I ! — I I I 1 I I ) 

I 17 I 4S.33 I 3.03 f NR I 0. 38 t 5?. OO f NO I NU I I I I 7.0 I 

, , I I I I I I I 1 1 — I — I 

) I 1 t I I 1 I I . I • I .• ' . I I 

I 18 1 ■\?.':>P. I l.&O t NR I 0.26 t 52.63 I NO ( NU I ' I I I ?.9 I 5.0 

, , I t I I t t I 1 I I I 

II I I II I I I I III 

I 19 I -IS./l t 2.30 I NR I 0.30 I 52.63 I NO I NU I I I I 7.8 I 6.0 

, , _ I I I 1 I I 1 ^ J I I 1 

, I I I I 1 I I I I I I I 

I 20 I ir.?l I 1.70 I NP t 0.23 t 46.67' I NH I NU I » ■ I I 7.9 I "(.S 

, , I I I I I I I I I I 1 

II I I I 1.1 I I I III 

I 21 I 13. aft I 2.16 I NR t 0.22 1 'tt.6? I HO I NU I I I I 7.9 I 

, , ) 1 I .- . I I I I I I I I — 

II I I I I I I I 1 . I I I 

I '2 ! le.rS I 2.-»?i I NR I 0.19 I 4-1. OO t NO I NU I I I I 7.9 t 

, , I , I ! I 1 I I t — I t 

II I ( II II I I III 
I 23 I I9.<^e I 3.1? I NR I O.-*? I 4&.00 1 NR I NU I I I I 7.9 I 

, , i t I — - I I I I I I 1 I 

It I I I t I 1 I I III 

I :>4 I 16 75 I 3.00 t NR I 0.54 I •»t..0O i NR I NU I I I I 7.8 1 

,..„„. . , . J I . ,„_„.-_-p,-----p„-. -----.,.-.__. 

1 25 t I"^.l7 I 4. SO I MR I 0.43 t 4&.00 ) NO I NU 1 I • I 7.8 ( 

, , — I I I I 1 I I 1 I I 1 — 

, t I I I I I I I I I I I 

I 26 I 15.79 I 2.79 I NP I O. 29 ! 4*.. 00 t NO 1 NU I I I I 7.9 I 5.0 

, I , I ^ ^ ^ ^ III t I 

I 27 I 15 OO I 1.91 I NR I 0.41 I 45.00 I NO t NU I 1 I. I 7.8 I 6. 
, , I 1 1 1 t I I I 1 t I 

I >8 I 17.54 I 1.84 I NP t 0.29 i 45. OO t NH t NU I I I t 7.9 I 7.0 

, „. r_„ I , , 1 1 1 I j I J . . 

I 29 I 7S.^4 I 3.fe6 t HP I 0.40 1 SO. 33 t NO I NU I ' I ( ' t 7.9 I 7.5 

I 30 I 152.3 I 4.60 I NR I 0.35 ! 56.00 I NO I NU I 1 I I V.8 I 

! ! ; ! ! ! ! ! 1 1 1 """ ! """ " ! " '"" 

I 31 I 116.7 : 4.20 I NR I 0.39 i •-:6.00 I NH I NU t t I I 7.8 I 



-J 



TPIBLE 2.1: PHRTICULRTC REMOVAL PROFILE (APRIL /1985) * 

MQE HPOS 



PAGE I OF 2 



OHTE 




TURBIDITY (FTU) 




CORG. 


CORG. 

nio 


FILTER 
RIO 


METRL 
Rl 


RES. 
(wg/L) 


pH 


TEMP . 


Pau 


S«t. 


Filter 


Treat. 


ing/L 


mg/L 


mg/L 


Raw 


Treat. 


Rau 


Treat 


(deg . 


: 1 ; 


?S.3B 


4.68 .„ 


NR 


0.51 


53.23 


NH 


NU 








7.8 




: 2 ' 


57.21 


4.10 


NR 


0.51 


53.17 


NR 


NU 








7.8 


4.8 


: 3 


43.13 


3.05 


NR 


0.58 


S4.00 


NR 


NU 








7.8 




: 4 


35. 3B 


2.75 


NC 


0.67 


54.00 


NR 


NU 








7.8 




; 5 


26.3b 


2.07 


NR 


0.71 


32.18 


NR 


NU 








7.e 




: 6 


37.88 


2. 98 


NR 


0,49 


56.63 


NR 


NU 








7.8 




; 7 


102.9 


3.15 


NR 


0.S6 


57.00 


NR 


NU 








7.8 




I e 


81.58 


4.48 


NR 


0.43 


33,46 


NR 


NU 








7.8 




I 3 


44.34 


3.36 


NR 


0.31 


52.00 


NR 


NU 








7.9 




I 10 


39. 83 


2.72 


HP 


0.37 


32.00 


NR 


NU 






e.i 


7.8 




: u 


31.67 


3.05 


NR 


0. 18 


45.00 


NR 


NU 








7.8 




: 12 


25.9(i 


3.8S 


NC 


O.IG 


40.58 


NR 


r^u 








7.9 




; 13 


22.83 


3.99 


NP 


0,17 


41.42 


NR 


f^ll 








7.8 




14 


. 22.2r5 


4.15 


NP 


0.23 


42.08 


NR 


NU 








7.8 




: 15 


: 24.2"^ 


2.71 


NP 


0.16 


45.00 


NR 


NU 








7.9 





00 



MOE WPOS 



PftGE 2 OF 2 



OflTE 



Rau 



TURBIDITV CFTU > 



Sat. 



Filtar 



Tr aat. 



COHG. 



iTiig/l- 



CORG. 
RID 



mg/L 



FILTER 
RIO 



mg/L 



METHL RES. I 
fll/F« ((ng/L> I pH 



Rau I Traat. I Rau 



I 

t TEMP. 

1 cd«g. 

Traat I O 



I 
I 



16 



2^.313 



2. BO 



NR 



0.23 



tS . OO 



NR 



NU 



7.© 



17 



2?.oe 



■i.ao 



NR 



o.-*e 



■is.oo 



NR 



NU 



t 

7.0 I 11.0 



■I- 



le 



20. r3 



6.9? 



NR 



O. 70 



■15. OO 



NR 



NU 



I e.3 



7. a 



19 



IB. 51 



i.se 



NR 



0.50 



15. OO 



NR 



NU 
NU 



I 
7.9 I 11.0 



20 



14. 6 f 



3.^1 



NR 

NR 



0.3? 



He. SI 



NR 



7.9 I 



21 



It. 21 



1.76 



0.21 



50.00 



NR 



NU 



7.9 I 



22 



16.08 



2.9* 



r^l;; 
r>iR 



0.26 



13.50 



NR 



NU 



t 

7.9 t 11. O 
I 



23 



15.79 



i.»;e. 



0.30 



10.00 



NR 



NU 



I 
7.9 t 15.5 

I 



21 



16.96 



1.55 



NR 



0.31 



10.00 



NR 
NR 



NU 



7.9 t 



25 



13.63 



1.11 
1.26 
1 . 73 
1 .20 
1.51 



NR 



0.21 



10. OO 



NU 



I 
7.9 I 16.0 

[: 



26 
27 
28 
29 



10.63 



10.25 



9.00 



6.50 



30 1 19.92 t 2.1"? 



NR 
NR 
NP 

MC' 
NP 



O. 16 



0. 33 



0.33 



0.31 



10.00 



10. OO 



10.00 



3t,.83 



0.36 I 30.00 



NR 
NR 
NR 
NR 
NR 



NU 



NU 



NU 



NU 



NU 



7.9 I 



7.9 I 



7.8 I 



7.B 



7.9 I 



THBLE 2.1: PflRTICULFITE REMOVflL PROFILE (MRV /1995) 



MOE WPOS 



PRGE 1 OF 2 



; DATE : 




TURBIDITY (FTU> 




COHG. : 


COflG. i 

RID ; 


FILTER ! 
RIO ; 


METRL 
Rl 


RES. : 
(mg/L) ; 


pH 


: 


TEMP . ! 
(deg . ; 

c) : 


R3U : 


Set. ; 


Filter : 


Treat. : 


mg/L ! 


mg/L 1 


•g/L ; 


R«u ; 


Treat. ! 


Raw : 


Treat ! 


: 1 ! 


12.04 ; 


3-1' J 


NR : 


0.44 ; 


30.00 1 


NR 


NU ! 








7.8 ; 




: 2 ! 


11 . 42 ; 


1 . 45 : 


Ni? : 


0.33 


30.00 1 


NR : 


Nu : 








7.8 ; 


14. s : 


: 3 : 


12.78 ! 


1.99 ; 


MP : 


0.24 


30.00 : 


NR i 


NU : 








7,8 




: 4 : 


13.29 : 


3.12 : 


m 


0.29 


30.00 ! 


NH 


NU 








7.8 




! 5 


19.00 


1.80 ' 


HR 


0.23 


30.00 


NR 


NU 








7.8 




; 6 


13.36 


2.84 


KR 


0.37 


30.00 


NR 


NU 








7.8 




: 7 


7.65 


2.12 


r«! 


0.31 


30.00 


NR 


NU 








7.8 


14.5 ! 


: 8 


8.08 


1.B2 


NR 


0.35 


! 30.00 


: NR 


! NU 








, 7.8 


t 15.0 1 


: 9 


; 8.90 


; 1.77 


HR 


; 0.32 


: 30.00 


: NR 


1 r^u 








: 7.8 




[ 10 


; 9.00 


; 1.25 


! NR 


! 0.29 


; 30.00 


: NR 


; NU 








: 7.8 




: 11 


: 8. IB 


! 1.5S 


; NR 


: 0.31 


! 30.00 


: NR 


NU 








; 7.8 




: 12 


: e.i2 


I 1.65 


; NR 


: 0.23 


; 2B.75 


NR 


; ^^u 








: 7.8 




! 13 


; e.so 


: 1.80 


: NR 


: 0.24 


: 27.30 


NR 


i NU 








; 7.8 




i 14 

! 15 


: 9.67 
! 14.96 


; 1.7B 


: NR 


; 0.28 


: ;?7.50 


NR 


: NU 








! 7.8 




; 2.05 


: Nt' 


: 0.24 


1 10.00 


NH 


: NU 






.^ _ 


: 7.8 








THBLE -2. 1- PHRTICULOir REHOVRL PROF ILt ^MtlV, 1995 ■ (cont'd.) 



PBGE i- OF 



I CORG. I COHG. I FILTER t METHL RES. I I 

OftTE ! TURBIDIfV (FTU ■ ■ j __^!^___ ', „_^1^ j _^il!!„„_':!±L 1 ?- 1 (dag! 

I C^Iu ~i Sot?' rpiltsr ! Traat.. t mg/L I .ng/L " J^'S''"- _ ' __^!|;:; [ _l!;!!^l_ ] _^*!:!__ | l!!"L j ^!- 

I ^--, 1 1 I 1— I I — J ^ ' „ 1 

16 I 2-1.12 I 1-24 I NR I 0.21 I ^5. 75 I NO _ ' ^^1 I I | ',_!„_-, 

t 1 I j J l'^ , , , , , I 

17 ! 16.56 I 1.33 *l Nft I 0^20 I 32^'^ I "^ !.__!:"^ \ [ \ | —l?— I 

18 t 8.25 I 1.87 ' _ Nf___' ^-f _.'.::!:°?__! "^^ !___':'^-.„! * !_„-_-!_!:!—', 

19 t 8.90 I 1.25 I Nl* I 0.27 I 28^00 J _"R _ ' __^|^ j [ ] 1_!:!__I 

I 1 I I I — ^ I I , III 

20 I 7.53 I l.-«^ l_ NR_ I Ol^l . ' 2?:^0 |___':'^ 1„_!:'^___! ! ! -l-!l--! 

1 1 1 I- '! I I ' ' III 

21 \ 7.81 I 1.Q3 I NB I 0-;56_ I 27^50 _ I NO '___^J^___[ j [ J -!l-— I 

I,-, 1 I I I ^ I I , til 

22 1 9.63 I 1.62 I NR 1 0.23 1 2?^50 1 __Nfl 1 NU I I [ \Z:l-\ - 

^ , 1 1-- -I -I- - - J—- -| I , |, , , 

25 1 9.25 I l.;'6 I HR I 0.29 I 26.56 I NH ^ '__ ';|'^___! [^ j l^^l^—i 

j 1 I I j ^ ~ ^ I , III 

2H I 9.17 I l.Bi I NR _ I ^ifg ' 26^^6 _ 1 NH I NU__I j J \J'_±_Jy 

I 1 1 l~ j- - - j— - I , III I 

1 25 I to, 13 I 2.59 I NR _ I 0^27 I _30^00_ | "^ [ ^_ \ j [_ __!_!:L-I 

I I 1 I I ^ ^ I I , III 

I 26 1 9.58 I 3.0? I NR I 0.33 ' _^^:00 _ ; NH I NU I I } _?l!.„ [ _!:?__ | 

I 1 1 I I 11 I I I til 

1 2r I 10. CO I 3.36 I NR I 0.43_ ' J0^^°__ J ^__'^^ | 'y_ { [ [_?:?_.!-_:!—! 

, t j j [ , I.I I II I ' 

: 28 1 9.79 I 1.50 I NR I 0.22 I 30.O0 J NH __ ' ___!?^ | [ I [ -ll?— 1 

, I 1 I— I j , I , , til 

I 2^ 1 10.79 I 1.05 1 NR . 0.38 ' I'L'J'^ ^ \ .JT—.\ ^- I 1 ! 1 --!--.- 1 -^"1- 

I I j ] j' " I" " \ I I I I I I 

! 30 I 10.71 I 2.09 r NR I 0^36_ I 31.33_ I __NH I NU__ [ I j \I:1..\ 

, ,— 1 1— I 1 ~ 1 l~ I I 111 

; „ ! e.aa i 2.05 i nr t 0.32 1 30.6I 1 xm x Mu 1 i_ t \Z::!t_,\ 



1 



TRBLE 2.1: PRRTICULflTri REMOVAL PROFILE (JUNE /igeS) 



HOE MPOS 



PBGE 1 OF 2 



: DATE ! 




TURBIDITY <FTU) 




CORG. : 


CORG. ; 

RID ; 


FILTER ! 
RID : 


METAL 
Rl 


RES. ; 

C«g/L} : 

J- [ 


pH 


; 


TEMP . : 

(deg .: 

C> t 


Rau : 


Set, I 


Filter : 


Treat. 1 


ng/L i 


•ng/L : 


«g/L ; 


Raw 


Treat. 1 


Raw i 


Treat ! 


I 1 : 


12.17 : 


i.oe ; 


NR : 


0.26 : 


34.08 1 


MR : 


Nu : 








7.8 ! 




: 2 ! 


1 1 . 63 : 


1.31 ! 


NR : 


0.20 : 


35.00 ; 


NR : 


Nu ; 








7.8 : 




! 3 ; 


15.63 ; 


2.20 ! 


NR 


0.27 


31.00 : 


Nfl 


NU 






8.1 ! 


7.8 ; 


20.0 : 


! 4 


17.08 : 


1.86 ; 


NR 


0.27 


31.38 


Nfl • 


NU 








7.8 




! 5 


18.46 


1.89 


NR 


0.32 


31.00 


NR 


NU 








7.8 




: 6 


e.33 


2.61 


NR 


0.33 


29.96 


NR 


NU 






8.1 


7.8 




I 7 


8.58 


3.75 


r«? 


0.27 


28.27 


NR 


NU 








7.8 




: 8 


. 9. SB 


1 1.40 


NR 


0.32 


! 36.08 


NR 


! NU 








7.8 




I 9 


I 10.68 


! 1.23 


; NR 


0.32 


; 33.00 


HH 


: NU 








7.8 




: 10 


; 10.08 


: 1.33 


NR 


! 0.34 


1 31.00 


: NR 


: m 






! 8.2 


! 7.9 


! 21.5 ; 


i 11 . 


! 10.79 


: 1.69 


NR 


; 0.35 


; 31.79 


NR 


: NU 




I 


t 


: 7.8 




': 12 


: 10. 7S 


! 1.45 


; NR 


! 0.23 


! 33.00 


: NR 


NU 








! 7.8 




! 13 


! 10.29 


1 1.28 


: t^R 


I 0.30 


: 33.00 


NR 


: r«j 








! 7.8 




; 14 


; 8.92 


! 1 . 48 


; MR 


! 0.17 


! 32.00 


NR 


; NU 








! 7.6 




!■ 13 


: 20.00 


: 1.23 


; t^R 


; 0.15 


: 36.00 


NR 


: NU 








: 7.9 





1 

M 



THBLE 2.1: POfM If UL HI K RFttOynl. PRUMLL c.riJHE/ lfQ5 . JJ^^^'-^j^^;/ 



pfi6E 2 OF 2 



DHTE 1 




TURBiaiTV f:nu' i 


'cohg7 1 CORS. 1 FILTER 1 METRL PES. 1 j [ 
1 HID 1 filD 1 fll/F« t<«g/l.> 1 pH 1 TEMP. 

, i^^_ l^s...— -1 — — — — — ™ ■ -— J— ._..- — —. 1 <_ Utilig • 1 




F-.si.i 1 


S*«t. 1 Filtar 1 T»-«(afr.- 1 
1 1 t 


mg/L 1 .ug/L 1 mg/L 1 R»u 1 Traat. 1 Rau 1 T.-6*t 1 C> t 

_ , , 1 1 . 1 ; , 


16 1 


16.83 1 


1 1 1 

I. IS 1 NP 1 0.11 1 

1 1 1 


?56.00 1 NR 1 NU 1 1 1 I ^'® I 

— ._.._ , 1 1 1 1 1 ; 


IT' 1 


12.0't 1 


I i 1 

2 15*1 NR 1 0.12 1 
, 1 1 


St. 00 1 NR 1 NU 1 1. j 1 ^"® I 

111' * ' ' 


' 13 1 


16.25 1 


1 1 1 
1.H6 1 NR 1 0.62 1 


ss.oe 1 NR 1 NU 1 j j J ^-o [ _; 


1 19 1 


1 1 t 

t 1 < 

Z..27 1 fifi: I 0.3B 1 

I 1 t 


1 j- j ^ , , , . 

J , J . 1 ; ; 1 


1 20 


1 
lt..2!5 1 

1 


1 1 ' 
l.-»e. 1 NR 1 0.32 


39. OO 1 NO 1 NU 1 1 j 1 ^'^ 

_.._._^__ , 1 1 1 

1 1 1 ' 1 


1 21 


1 

11 . 53 1 

1 


1 1 

2.05 1 NR 1 0-18 

j 1 


1 1 1 1 1 1 1 1 


1 22 


1 1 1 . ^»G 

1 


1 1 

1.-15 I NR 1 0.26 

1 1 


35.00 1 NR 1 NU 1 ' i j 1 ^'^ ! 1 


1 2S 


1 

1 10.9(i 


1 ' 
1.«.3 1 W 1 0.19 


1 35.00 1 HH 1 NU 1 1 l_ !Jl!.._I I 

, 1 1- 1 "'' 1 1 1 1 


1 24 


1 

1 il.?:i 


,. 1 
1 2.09 i NR 1 0.2to 


1 \ 1 ' , 1 -> a 1 1 
I 31.67 1 NR 1 NU 1 L_ -., _ 


1 25 


1 

1 1 1 . is:s 


1 , 1 

1 1 1 

1 l.ftS t NR. 1 0.22 

, ^ ;. 1 1 


1 31.80 1 NR 1 NU 1 I "0 ! 1 


t 2ib 


t 

1 

1 10. ?1 


1 : 1 

I l.ie 1 NR 1 o.is 


1 30.83 I NR 1 NU 1 •l^_ 


1 ._^^_-,- 


[ 


, 1 1 




1 27 


1 

1 lO.OtJ 

1 


1 ! 1 

1 1.16 1 HR 1 0.22 

1 ; 1 


1 32.19 1 NR 1 NU 1 [ ].11___; ] 

I 1 1- — 1 ^ 1111 


1 28 


t 

1 lO.0'» 


1 : 1 

1 2.01 '■ NR i 0.2t:> 




1 2-^ 


1 

t 9.17 


I ; 1 

i I. Be : MR 1 O.l-:* 
; ! I 


1 ,1.2b 1 NR 1 NU 1 ■ I ] !_:.:___, i 


1 50 


1 

I e.o-t 


1 1 1 

1 i.Jit. 1 NR 1 '■■•'•^- 


' ' ' ' , 1 1 7* H 1 1 
1 30.00 1 NR 1 NU 1 1 ' 1 > .H 1 



11 



TRBLE 2.1: PflRTICULHTE REMOyRL PROFILE (JULY /19B5) 



nOE UP05 



PRGE 1 IF 2 



: DATE : 




TURBIDITY <FTU> 




COHG. : 


CORG. : 

RID ; 


FILTER : 
RID ! 


METRL 
Rl 


RES. 1 
tdig/L) : 


pH 


1 : 


TEHP . ; 

(deg . '. 

C) ! 


R3U ; 


s«t. : 


Filter ! 


Treat. 


mg/L 


flig/L ! 


mg/L I 


Rau i 


Traat. ' 


Rau : 


Treat : 


: 1 : 


B.54 ; 


1.39 _. 


NR 


0.34 1 


30.00 : 


NR 


NU : 








7.8 : 




: 2 ! 


8.63 ! 


1.76 


NR ! 


0.37 • 


30.00 ; 


NR 


NU 






8,3 : 


7.8 ! 




: 3 i 


0.29 i 


1.60 


NR 


0.38 


30.00 : 


NR 


NU 


t 






7.8 ; 




i 4 ; 


9.17 


2.31 


NR 


0.24 


29.06 


NR 


NU 






8.2 : 


7.8 


22.0 : 


: s ' 


e. 10 


1.64 


NR 


0.26 


31 . 00 


NR 


NU 








7.8 


22.0 ! 


: 6 


9.46 


i.se 


NR 


0.22 


31.04 


NH 


NU 








7.8 




: 7 


tO.Cffl 


1.61 


: NR 


0.20 


35.21 


NR 


NU 








7,8 




\ e 


12.67 


1.73 


: NR 


0.20 


32.96 


NH 


NU 








7.8 




! 9 


■ 12.63 


. 1.3B 


1 r« 


0.23 


; 30.00 


NH 


. NU 








7.8 




: 10 


! 11.42 


; 1.60 


: NR 


: 0. 38 


! 30.27 


NR 


NU 








7.8 




i 11 


; 10.46 


: 1.36 


; NR 


: 0.37 


! 30.00 


: NR 


: NU 






! 8.2 


7.9 


! 23.0 : 


: 12 


: 10.25 


: 1.30 


: NR 


1 0.27 


; 30.00 


1 NR 


; NU 








; 7.8 




: 13 


; 9.06 


; 1.52 


': NR 


! 0.28 


; 30.00 


; NR 


; NU 








! 7.8 




: 14 


: 8.88 


! 1.40 


! NR 


I 0.22 


: 30.00 


NR 


: NU 








; 7.8 




i 15 


: 12.75 


1 1.27 


: NR 


i 0.32 


: 30.00 


: NH 


; NU 








: 7.8 


: 23.0 ; 



2 



TRBLE 2.1: PHRTICIJLflTE REMOVRL PROFILE <JULV/l^eS:J (cont'd.) 

MOE UPOS 



PflGE 2 OF 2 



, I COHB. I COBG- I FILTER I METflL RES. I I 

OnTE t TURBIDITY (FTU) I I RID I "10 I Hl/F« (-g/LJ I pH I TEMP. 

, I I 1 1 : I ' — t (dag. 

I Rau I Sat. I Filtar t Tr««t. I mg/L I mg/L. I mg/l. t R*u I Tr«»t- ( Rau I Traat 1 ^C) 

I 1 ^ ^ t I \ I I I I I 

16 I 1 1.50 I 2.63 I NR I 0.22 I 151 . 69 I ^___'_ '^ ' ' ' !_!l?__|™l°. 

, j I I ^ ^ ^ ^ ^ III 

ir I 23.83 I 3,32 "l NR t 0. 23 I 31.18 I Nft I NU I I I I 7^8 ' _f ^^^ 

I I I ^ - - ^ ^ ^ ^ ^ (11 

18 I 18. oe t 2.11 I MR I <>-25 _>_3f^21__l__ NR I NU 1^ ___! I | _!!-„ | _--l^. 

, I j ^ ^ - ^ ^ ^ ^ 111 

19 I 13. 12 I l.^O I NR I 0.23 I 33. 13 1 NR I NU I I I I ^^f_ ' 

I I I II I I I ' III 

20 I 12.58 t 1.50 I NR I 0.22 135.00J NR I NU I I I [_!l?__[ 

I ~ , ~~| I I I II I III 

21 I 13.21 I 2-25 I NR I 0.36 I 35.00 I NR I NU I I I S^l _'„'''?__' _?^1° 

I I I I I ^- - ^ ^ ^ ^ I I 

22 I 12.96 I 1.15 t NR I 0.21 J 35^00 I NR I NU j t I \ Zlt^-\ -Hit 

, I I I |~ I I I I III 

23 t II. 25 t 1.23 I NR I 0.20 I 31.16 I NR I NU I I I '_ri?__'_"l- 

j I I I j ^ ^ 1.1 I I I 

21 I 11. ae ! 1.19 I NR I 0.21 I 30.00_ I NR \ NU I ^ »~_ ___^_i_ [ _!l?__ [ _?^1° 

I I ^-1 I ^ -^ ^ I I I J I 

25 I 16.33 I 1.15 I NR I 0.20 I 30. OO ' _ N« ' ^ _'_ [ j 5----—!----- 

1 i t j ^ ^ ^1 J III 

26 I 9,52 I 1.36 I NR I 0-^»9_ ' ^^■^__' *^__ ' ___^ | lllf __|_ !_!:?„ J 

1 I- I I I ^ ^ ^ I I I I 

27 I 11.75 I 1.75 I NR I 0^20 " J^S-S'* _' ^ * ,__*^ I { 1 [ _!l?„ [ 

1 I I I I I " I I I I I I 

28 I 11.63 I I.M I NR t 0^20__l 29^>3__* ^ } '^ [ J I™!„ J_!l?__ 1 _f !l^ 

I , I I— I- j "" I "" " I I I I I 

29 I 21.96 I 1.09 I NR I 0^19 I 26.92 I NR I NU I t^ j \_lit.-\Ali^ 

I 1 I I I '" I I ~ I I I I I 

70 1 15.16 ! 1.85 I NR _l _0^26 I 27J5_ I Nfl I NU j I I [_!:?„ |„?!__ 

31 , 19. 50 I I. He I NR I 0-26 I 29.38 t NR I NU 1 I I I 7.8 I 



^ 






THBLE -> I- PRkTICULRTE REMCWfll. PROFILE <RUGUST /19BS) 

MOE WPOS 



PRGE 1 OF 2 



; DRTE : 


TURBIDITY tFTU) \ 


COflG. : 


COflG. : 
RIO : 


FILTER : 

RID : 


METRL RES. 
fll tmg/LJ : 


pH ; 


TEMP . I 
(deg . 1 

c) : 




Pau : 


Set. : 


Filter ; 


Treat. ! 


mg/L ; 


(•g/L ; 


mg/L : 


Rau : 


Treat. ; 


Pau I 


Treat 1 


: 1 : 


IS. 09 ; 


1-40 J 


NP : 


0.28 '. 


28.00 : 


NR : 


NU i 








7.8 ; 


22.0 : 


; 2 : 


10.92 ; 


1.50 ; 


HP i 


0.25 : 


30.00 : 


NR : 


NU 








7.6 ! 


23.3 ! 


': 3 : 


i,!"^ : 


1.56 : 


KR : 


0.24 i 


30.00 ; 


NR : 


NU ! 








7.6 : 




: 4 : 


6.96 ; 


2.11 1 


t« : 


0.20 : 


30.00 ! 


NR ! 


NU : 








7.6 




i 5 ! 


6.9b ! 


1.20 ■ 


NR 


0.25 : 


30.00 


Nfl 


NU 








7.8 




'; 6 


7.00 


1.60 


l-tp 


0.25 


30.00 


NR 


NU 






: e.2 : 


7.9 


23.5 i 


: 7 


7.58 


1.06 


NP 


0.23 


30.00 


NH 


NU 








7.8 


23.0 ! 


1 a 


; 7.75 


1.71 


: NP 


0,22 


30.00 


; NR 


NU 






: e.2 


7.B 


! 23.0 : 


; 9 
; 10 


; 10.42 
: 16.71 


2.25 
! 1.77 


; NP 
: NR 


: 0.31 
1 0.33 


! 30.00 
1 30.00 


! Nfl 

; NR 


; NU 




; 




; 7.0 

! 7.8 




': 11 


! 15.06 


; 1.90 


; MP 


: 0.35 


: 30.00 


! Nfl 


NLI 








! 7.0 




i 12 


I 11.17 


: 2.B2 


i NP 


: 0.37 


: 30.00 


! Nfl 


; NU 








! 7.8 




': 13 
: 14 


• B.96 
! 8.13 


; 2.S9 

; 1.79 


! NR 

': NP 


■ 0.34 
; 0.34 


[ 30.00 

: 30.00 


; NR 
: Nfl 


: NU 

1 NU 








; 7.8 
i 7.8 




; 15 


1 7.7'^ 


; 1 . 72 


HP 


"; 0.27 


: 30.00 


\ Nfl 


NU 








L!i!- 








THBLt 



.. PH(>1 irtJLHTE REMU'v'fll PPOFILE <:fllJt:-.I.IST 1995) <cont'd.i 

HOE UPOS 



t>ReE ;: OF 2 



" ","" " " ' I roHlG. I COfiG. t FILTER I METHL RES. I I [ 

DATE 1 TUf'BIUITV CFT..> ^ I j ..Jl^... U_^ie___ ', --11---— -:?--!_ ! -- I Id"^! 1 

1 1 1 I I j — [- I , , , , , 

16 ! G.OO I I.30 I NR l__0^2t '3^^00 j *^_ J 1^^^_\ | \ | -!:!__ |- j 

1 1 1 -I j — I I ' , II I I I 

,7 1 9.33 I 1.65 *1 NR I 0.26 t ^0^0° _'__ ^ ' __t;!^___[ | { j_!:L_'| '| 

, 1 1 1 I ] [- I , I I I I 

le 1 8.63 I l-OO I NR t 0^27_ 1 30.OO_ I _ NR I NU I [ [ j _!l?„ ', 1 

, I [— " [ It 1- I < ' ' ' ' 

19 1 9.6? ! \.70 t NR ' Ol^l 1 30.00 j NR I NU I I I J _!:!.._ | | 

, 1- 1 t - — I ^ ' " I I 1 -.J I I I 

20 1 9.8B 1 1.3E- I NR I 0-29 . 30.00 . NR j __NU __ | __l _• [ ^!:!„ J _?!:f _ | 

1 21 ! lO.OO 1 1.26 . NR . 0.3-* .27.68 I Nfl I NU . __l I | _!:?__ J J^lL ' 

I — , 1 1 j r I I t . I I ' ' 

I 22 I 9.rf5 I i.HH I «>:■ ' o-'L-' ?®i!- -' ^- ' -- 1 —I-—:— I l_!:!-l-?ii-- 

, -_:r_., 1 1 —I j-^ - j [ ' "i" I I i I 

; .5 I 9.33 I 1.61 . NR I 0.29 1 28.67 I Nfl ] NU __j j < | _!:?-! -?!l-- 

I , 1 1 1 - -[— ~| , , , lit 

! 24 \ 8.50 I l-3e . NR . 0.2? I 30.00 I _ NH j NU _i j j \J_'A__\ 

, , 1 1 1- [ } , , , III 

i ^s 1 9.?S 1 1.25 I NR I 0.21 i 30.00 j Nfi_ ' "U I j J [ _!l!__ J 

, , 1 1 1 "-| [ , , , III 

1 2b ! ii.r? I 1-52 > NR '_ o--^ ;_:!:^°__! -„'!'? I— !^- I 1 1 _!:!_-! -!:!-! --i:.. 

; - ! 30.6:i I 2.-53 ! NR 1 0.37 1 31.67 I HH ! NU J !_.._„_„ | -^iL. | -!l!- ! 

. I ! ^1 I- ' !' " , I I t III 

1 18 1 2-..13 1 2.B6 . NR [ __0:f L_ 1 J^l--- ! — ^— 1 -— — 1 I I- ! -!l!_- '| -lllL 

! ^c, ! .M.a;. ! 3.33 1 '* I __e:!!„;..:!:^°_- 1 „_:!'?„!—— -I f ---• !-ri--I 

! ,0 i ie.7S ! 3.32 1 NR ! 0.33 I 37-00 ! HR I __NU __| j j !_::?_- 1 r^l!. 

, , 1 1 1— "'] [ , , , III 

\ ,1 I .;6.9^ I -.03 1 NR t 0.37 ITSe.OO ! ^« __!„.!*^„_! i ! L!l?_..l ., 



THBLE 2-1: PHRTICULHTE REMOUHL PROFILE ( SEPTEMBER/ 198S) 

MOE HP05 



PflfiE 1 OF 2 



: DOTE : 


TURBIDITY <FTU> 




CCJHG. ; 


COHG. ; 

RIO : 


FILTER ; 
RID : 


METRL 
fll 


RES. : 
<mg/L) ; 


P^ 


1 1 


TEMP .: 

Cdeg . : 

C) I 


{ : 

; : Rau : 


Set. : 


Filter 1 


Treat. : 


mg/L 


«g/L 


mg/L : 


Raw 


Treat. : 


Raw : 


Treat ', 


; I ! 30.30 J 


2.86 J 


NR : 


0.40 1 


46.00 : 


NR ; 


NU 








7.8 ! 




; 2 ; 31.13 : 


2.62 ; 


NC : 


0.30 1 


46.00 : 


NR 


NU 








7.B 




1 3 : 24.0B ; 


1.84 ; 


NP : 


0.32 


41.42 


NR 


NU 








7.8 




• 4 1 19.96 


1.67 


NR 


0.26 


37.00 


NR 


NU 








7.8 




! 5 i 17.38 


1.48 


NR 


0.22 


36.50 


NR 


NU 








7.8 




: 6 i 18.29 


1.21 


NR 


0.18 


36.00 


NR 


NU 








7.8 




: 7 i 16.00 


1.20 


NR 


0.17 


36.00 


NR 


NU 








7.8 




i 8 : 18.50 


1.20 


NR 


0. IB 


37.88 


HR 


NU 








■ 7.8 




; 9 : 18.29 


1.38 


NR 


0.17 


. 36.00 


NR 


: NU 








! 7.8 




: 10 : 23.21 


2.75 


NR 


0.21 


; 36.00 


NR 


: NU 








; 7.8 




: 11 : 39.92 


2.48 


NR 


: 0.29 


; 36.00 


NR 


: nu 








: 7.8 




: 12 : 40.88 


! 2.71 


; HP 


! 0.29 


; 36.00 


; NR 


] m 




1 




: 7.8 




: 13 : 26.33 


! 2.61 


; NP 


: 0.21 


: 37.71 


; NR 


: NU 








; 7.8 




! 14 : 17.17 


1 1.94 


i NP 


[ 0.26 


: 35.00 


NR 


: r«j 








i 7.8 




: 15 : 14.70 


I 1.9B 


; NP 


; 0.17 


I 35.00 


: NR 


; NU 








', 7.8 





s 



THBLE 2'.X: PRPIICUL.HH ^rMD'.'HL PPOFILir i SEPTEHBER/l^aS .^.<=ont' d. > 



PR6E 2 OF 



I 
CIHTE I 



TLJfJUlDITV il'TIJt 



( Paw I Sat. 

I I 

lb I 1^..0'f I 2.05 

^ ' 1 " " 1 i 

i;' I 15.4.1 I i.?-i T 

I > 

la I 1 1.^13 1 -2.08 

I I 

IS I l^i.OCJ I 2.,1? 

I t — 

I I 

20 I ii.:"» I 2. or 

21 I 11.1 i 1 i-'5e 



, 1 

I I 

22 I 1&.2^? ! l-i' 

, t 

2^ 1 .';?:.. OO t I. Si 

I I 

24 I 1C..80 I 1. 01 



I — - I 

I t 

25 t 161. ?'» I !-■"♦ 



I 



26 I 15. OO 1 i ■'-''? 



r 



I- 



I'? I '?. I"i • 1 ■ ■^'^' 

I I 

I ! 

1"H I r . 1 'i ! 1 . '5^ ; 

i I 



Fi Itar 
NR 

MR 



NR 
NR 



HR 
NR 



NR 



HR 



NR 



1 



50 



r . oji 



. '■*& 



NR 



NR 



rjp 



NR 



I 

Tt-eot. I .i.g/L 

( 

0.2t I 35.00 

I 
0.27 I 35. OO 

I 
0.53 I 35.00 

I 
0.21 I 35.00 



1 

I 
0.22 1 3S.00 

I 
0.30 i 36. ?5 



I 
0.32 I 37.00 



t- 



0.27 I 35.6? 



0.29 t 35.00 



I 
. 28 I 35 . 00 



I 



0,27 I 35.00 



) 

I 
. 2*1 I 36 . OO 

I 
O. 1^ I 35.00 

I 
o.ir I 35. OO 

I 

0.19 I 35. OO 



COHfS. 
RID 

ing/L 

Nfl 
NH 
NH 



NH 
NH 



NH 
NR 



NR 



NR 
NR 



NR 



NR 



HH 



NR 



FILTER 
RIO 

mg/L 
NU 
NU 
NU 



NU 



NU 



NU 



NU 



NU 



NU 



NU 



NU 



HU 



NU 



NU 



NU 



METRL RES. I 

Rl/F« i:mg/L> I pH 



Rau 



Treat. I Raw 












I 8.3 
■I 



■l~- 

t 
1 



-I 



I 

I TEMP. 

I (deij. 

roat I CI 

I 
7.8 I 



7. 


8 




^" 


. — — - 


.,__ 


7. 


8 




— 







7 


8 




7 


.8 




— 





— 1 



.8 I 



7.9 I 



7.0 I 



7.8 



1 

7.e I 19..0 
1 



7.8 





7.9 






1 


7.8 





7.8 I 






TRBLE 2.1: PHRTICULRTE REHOUHL PROFILE (DCIOBER /IWS) ^^^ 



PRGE 1 OF 2 





ORTE 1 
I 1 


TUROIOITY fFTIJ> ! 


CORG. : 


CORG. ; 

RID : 


FILTER : 
RID : 


METRL RES. ! 
Rl <mg/L) ; 


pH ! 


TEHP - ; 

(deg . 1 
C) : 




Pau ! 
7.92 i 


Set. : 
1.19 j 


Filter : 

NR : 


Tt-Mt. i 
0.26 : 


mg/L ; 
35.00 ': 


(■g-'L ; 

m ; 


mg/L '. 
NU i 


Rau ! 


Treat. ! 


Raw : 


Treat ', 
7.9 ! 




2 ; 

3 : 


7.39 ! 

6.79 ; 


1.30 ! 
1.2B ! 


NR ; 

NR 


0.30 : 
0. 32 ; 


35.00 ; 

35.00 1 


NR ; 


NU : 

m ! 








7.9 ; 

7.9 : 


15.8 : 




4 : 

5 ! 


7.5B : 

6.46 ! 


1 . 43 ! 
1.46 ! 


NR : 
NR ; 


0.22 1 
0.24 ! 


35.00 1 
35.00 


Nfl : 

NR 


NU ; 

NU 








7.9 : 
7.9 1 


; 




6 : 


5.39 ■ 


1.49 ! 


NR 


0.27 


35.00 


NR 


NU 








7.-9 






7 


5.01 


1.43 


NR 


0.26 


35.00 


; NR 


NU 








7.8 






: 8 


. 5.43 


2.71 


NR 


0.25 


: 35.00 


; NR 


; NU 








. 7.9 






; 9 

! 10 


[ 7.43 
': 5. 10 


'; 1 . 45 

; i.se 


! NR 
: NR 


1 0.19 

; 0.20 


i 35.00 
i 35.00 


! NR 

: NR 


; NU 




. _„ — _ 




1 7.8 
! 7.9 


. • 




; 11 


; 5.26 


; 1.56 


; NR 


! 0.20 


! 35-00 


MR 


NU 






1 


: 7.8 


1 1 




: 12 


i 5.B3 


! 1.63 


i r-(P 


■ 0.24 


• 35.00 


: NR 


; NU 








! 7.8 






; 13 


: 6.40 


; 1 . 66 


: NR 


■ 0.29 


! 35.00 


NR 


NU 








: 7.8 






i 14 


! 7.73 


; 1.95 


': NP 


; 0. 31 


1 37.08 


; NR 


i NU 








: 7.9 






': 15 


; 7.60 


: 1.96 


; NP 


: 0.30. 


! 36.25 


1 NR 


; HU 








: 7.9 





TRBLE 2.1: PHMl ICULRTE REnOVHL PROFILE i UCJOBUP.' I'iB^} (cont'd. > 

MOE UPOS 



PHI5E 2 OF 2 



1 DHTE 1 




TURBIDirv <:ftij> 




COHG- 1 


CORR. 1 
RID 1 


FILTER 1 
RIO 1 


METRL 
Rl/Fa 


RES. 
CB.g/L> 




pH 




1 

TEMP. 1 

fdaq. 1 

CJ I 




P4U 1 


Sat. 1 


Filter- 1 


Treat- 1 


mg/L 1 


mg/L 1 


nq/L 1 


Rau 1 


Traat. 


1 Rau 


ITr-oat 


1 16 1 


6. -33 1 


Z.-*! t 


m> 1 


0.2^< i 


36. OO 1 


NR 1 


NU 1 




1 1 1 1 

1 1 7.8 1 1 

1 1 1 1 


1 17 1 


5.2? 1 


1.81 *l 


NR 1 


0.30 I 


35 . OO 1 


NR 1 


NU 1 






1 8,3 


t 7.8 






! la 1 


5.35 1 


1.5-t 1 


NR 1 


O. 16 1 


3S.0O 


NR 


NU 1 








1 7.Q 






1 >9 1 


?. 3ti 1 


1.-*? 1 


NR 1 


O. 15 


35. OO 


NR 


NU 






-| ,, 


1 7.8 






1 20 { 


a.03 ! 


1.50 1 


NP 


0.22 


35.00 


NR 


NU 








1 7.8 






1 21 1 


10. 1.' 


l.SO 


NR 


0.25 


35. OO 


NR 


NU 








t 7.8 






t 22 


lO.OO 


2.50 


NR 


0.20 


35. OO 


NR 


NU 








1 7 . a 






1 25 


10.63 


1.82 


NR 


0.31 


35.00 


NR 


NU 








1 7.9 




13.0 1 


1 2-* 


9.08 


1.96 


NR 


0.2'» 


31. 0-* 


NR 


I NU 

1 ___„. 








1 7.9 




13. 1 


1 25 
1 2S 


e. 17 
1 6. 5-1 


1.70 
1 2.3S 


NR 
1 NR 


0.23 

1 O. IT 


35.00 
1 31.6? 


I NB 
1 NR 


NU 
1 NU 






-1 


1 7.8 
1 7.3 


-1 


13. 1 


1 27 


1 5.62 


1 i.oe 


1 NR 


t 0.21 


1 30.00 


1 NR 


1 NU 








1 7.8 






1 28 


1 5.81 


1 1.66 


1 NP 


1 0.2b 


1 30.06 


1 NH 


1 NU 








1 7.8 






! 29 


1 5. 16 


1 l.-ffc 


1 NR 


1 0.23 


1 iO.OO 


1 NR 


1 NU 




1 lilt 
1 1 1 7.8 1 1 
1 1 1 1 1 


t 30 


1 f.21 


1 1.25 


1 NR 


1 0.22 


1 3 1 . 00 


1 NR 


1 NU 








( 7,8 




1 
1 3 . O 1 


1 31 


t 3.8S 


1 1 . 52 


1 fiK 


t o.tr 


1 31.00 


1 Nil . 


1 NU 








1 7.8 




1 
lO.O 1 



THBLE 2.1: PHRTlCULflTE REhOWflL PROFILE (NOVEMBER ''^^^^^^p^^ 



PRGE 1 OF 2 



1 

1 
1 

I 


DHTE ; 


TURBIDITY (FTU) ! 


conG. : 


CCWG. 1 

Rto : 


FILTER : 
RID : 


METAL RES. : 
Rl (ing/L) I 


pH j 


TEMP .i 

(deg . : 

C) ! 


R«u ; 


Set. ; 


Filter : 


Treat. : 


iig/L ; 


i»g/L 


ng/L ! 


Rau : 


Treat. 1 


Rau 


Treat 1 




t : 


4.30 ! 


2.56 j 


NR 


0.50 r 


27.00 ! 


NR 


NU ! 








7.8 I 


10.0 ! 




2 : 


5.33 : 


3.44 : 


NR : 


0.53 : 


25.00 : 


Nfl : 


NU : 








7.9 : 






3 i 


5.18 ; 


3.71 : 


HR : 


0.23 : 


29.00 1 


Hfl ; 


HU : 








7.8 : 






4 : 


6.40 : 


4.32 : 


NR : 


0.17 i 


29.00 1 


NR 


NU : 








7.8 ! 






5 '; 


11.40 ! 


4.44 : 


NR : 


0.28 ! 


31.58 : 


Nfl 


NU 








7.8 






6 


24.38 ' 


5.14 ; 


NR : 


0.42 


37.54 


NR 


NU 








7.8 






7 


21.21 


3.18 


NR 


0.38 


40.00 


NR 


NU 








7.8 






8 


13.09 


2.74 


NR 


0.17 


: 40.00 


NR 


NU 


t ^_^ »_■_.,- 


^^_^_^_ , 




7.8 


; 9.3 : 




: 9 


i 9.33 


; 3.50 


; NR 


! 0.19 


; 29.42 


NR 


; NU 








7.8 






: 10 


: 14,75 


! 3.06 


; NR 


'; 0.16 


! 34.00 


NR 


! NU 




: 




! 7.8 






: 11 


'; 31.89 


! 3.38 


: NR 


': 0.20 


i 38.08 


Nfl 


: NU 








! 7.8 


; 7.0 ; 




; 12 


; 42.46 


: 4.33 


; NR 


; 0.24 


; 41.17 


NR 


! NU 








; 7.8 


; 11.0 : 




; 13 


! 22.17 


': 3.25 


': NR 


! 0.34 


; 42.79 


NR 


1 NU 








; 7.8 






.! 14 

: 15 


: 24.71 
i 44.13 


i 2.73 
: 3.22 


! NR 
! NR 


: 0.30 

: 0.52 


: 40.00 
: 40.00 


NR 

i NR 


; NU 
; NU 






; 8.3 

: 8.3 


; 7.8 
! 7.8 


; 7.5 : 
; 7.5 I 



TJ 



Tt^ElLC 2 



I: ffiPT Iifit i'tri" t^EttLiVni. PROFILE f NUVEMBE R/ 1 -Eies J (cont'd.) 

Mi:<E WPOS 



('AGE ;■ l]F 2 



DrtTC 



16 



17 



18 



M» 



25 



2t 



2S 



TijRniDirv (nui 

F'ai.i I Sttt. I Filtar 

I I 

60.33. I 3.17 I HP 

I l' 

261. SO I 3.19 ■* I HR- 

1 I 

rfi . oc I 2 . 79 I NP: 
I I 

t I 
->0.1fc I 3.:>? I NR 
1 1 

t I 

I I 

;j2.fc7 I 3.^«^. I Mf 



I I . 

I I 

i7.2t"; I 3.15 ; 



NP 



I- 



[ 



M. 1^ 



I I 

: 3.55 I 

. I I- 

I I 

1 1 , 67 I 3. '50 I 



HP 



NP 



■I 



I 

I 
. 57 t t'Ift 



I ■■- 



10- oi.^ I 3. lO : 



NP 



HF' 



io.r>o 



! ■»; t-r 



'.. 11":! 



I NP 



IIP 



: 5, i'. I NP 



Tr -eat. 



O. 31 



0. 16 



0. 16 
0.21 



0.22 



O. 12 



O. 17 



0.10 



0.18 
0.3S 



0.30 

0.13 



0.53 



O. 7':i 



O. It. 



CORG. 



mg.'l. 



15.63 



17, SO 



39.21 
35.12 



t RU'J 

1 mg/L 

t 

I NR 

I 

I MR 

■ I 

I 

I NH 
-I 



I 

I NR 



3t..0O 

36.00 



Nf^ 



I 

I . MfH 



I 
38. as I NH 



I- 



1 
13.17 I NH 



I 

r 

11 . OO 1 NH 



I 
36 . 16 I NH 



I 

I 
35.00 t NH 



■1- 



35 . OO I NH 



I ' 



I 
35.00 I NH 



-tO.Od I NH 



10-. Ou 



t NH 



FILTER 
HlCi 

mg/l. 
NLI 
NU 



NU 



HLl 



NU 



NLI 



Nit 



NU 



NU 



NU 



NU 



NU 



NU 



NLI 



NU 



HETRL RES. I 

HI/Fb trtig/LJ I 

Rau 



pH 



Tt'aat. I Rau 

I 
I 

I . 
I 



I 






f 



Tr'aat 



7.e 



7.8 



7.9 



7.8 



7.e 



7.8 



7.7 



TKMP. 



-o 



TRBLE 2.1: PflRTICULflTE REMDyOL PROFILE (DECEMBER /ISaS) 

HOE MPOS 



PAGE 1 OF 2 



DflTE ! 




TURBIDITY CFTU) 




COflG. ! 


CORG. : 
RID ; 


FILTER ! 
RIO : 


METRL RES. ! 
fll <«g/L) 1 


p^ 


1 1 


TEMP . ; 
Cdeg . : 

c) ; 


Raui : 


Set. ! 


Filter ! 


Treat. 


mg/'L 


mg/L 


itg/L i 


Raw ; Treat. 


Rau 


Treat : 


1 ; 


7.00 1 


3.00 ; 


NR ! 


0.31 


40.00 


NR 


NU 






7.6 




: 2 : 


20.17 ; 


2.50 


NR 


0.11 


40.00 


NR 


NU 






7.7 




: 3 : 


63.21 . 


4.99 


NR 


0.27 


43.96 


NR 


NU 




. ^ 


7.7 




tr 4 


35.50 


4.96 


NR 


0.36 


47.00 


NR 


NU 


1 ' 1 

'4. i 


7.1 




; 5 


19.62 


3.63 


NR 


0.36 


48.00 


NR 


NU 






•7.8 




: 6 


14.54 


3.18 


HR 


0.43 


45.00 


NR 


NU 






7.8 




; 7 


11.79 


3.40 


W 


0.34 


45.00 


NR 


NU 






7.8 




i e 


10.59 


3.33 


NR 


0.24 


; 45.00 


Nfl 


NU 






7.8 




! 9 


10. OB 


2.40 


r*- 


0.25 


I 36.46 


NR 


NU 






7.8 




! 10 


. 10.00 


: 2.35 


: NR 


0.29 


: 35.00 


Nfl 


NU 






7.8 




: 11 


: 11.54 


1 2.28 


i NR 


: 0.21 


: 35.00 


NR 


NU 


; I S J; 


7.8 




1 12 


: 9.33 


! i.ai 


: NR 


; 0.08 


: 35.00 


: NR 


! NU 






7.8 




: 13 


: 12.04 


; 1.59 


; NR 


; 0.10 


! 33.13 


! Nfl 


; NU 






7.9 




; 14 


I 9.46 


; 3.69 


: r* 


: 0.26 


1 31.77 


i NR 


: NU 






! 7.8 




I 15 


; 7.71 


: 3. 11 


; NR 


: 0.28 


1 32.50 


: NR 


: NU 






! 7.8 





THBUE 2.1; 



,.n,.ncuLmt .e^L p^ofi.r ■ dkc.m«er/i^;^6. ^^"i-^ 



PftQE 2 OF 2 



1 1 
t DRTt ! 
, t 

I I- 

I 16 I e^o^ 
I I 



TIJRIHOITV CrTU^ 
Sat. I FiXt«r 



I 



7.00 



I 



I ,. 

I • 

I IS I 6. • 1 

1 20 I 6.t>i 
1 I 

I J 

I ' 

I 24 1 1"*-21 



, 25 I ^-IS 

I 1 

I I 

j 27 I 10.51 

I t 

I 28 I '^■Jl_ 

I I 

, 29 I 1 1 • 8« 

t I 

I 30 1 10.75 

! 51 i 9.1-- 



3.06 
3.51 



3.31 
3. IB 

3. 1? 
3.60 

2.!;e 
■».7e; 

2. li 



1.^7 

1 .Be 

S.22 
1.7& 
1 . 72 



NR 



Nft 



I CORG. I COHG. 

t I AID 

treat. I "•>3''l_ V _*^1L- 

0.37 I ;?6.oo I iw 

I > 

O 33 t 25. OO I ^Wl 

I 



NR 

H9. 

MR 

NR 

NR 

NR 

NR 

I4R 



NR 

HR 

NR 

NR 

NR 

NR 



1 

I I 

O.30 I ;?6.oo I _ MR_ 

, I 

0.2S I 25.00 I Nf* 

. I~ t 

O. 16 I 26. OO I _ t^_ 

I I 

0.25 I '-S-*'°__'___'^!?_ 

, I 

0.20 I 25. OO I NB 

I ' 

0.13 I :?5.oo 1^^ 

t— ^ 

0.22 I 26. ao I Nn_ 
, I 

0.30 I :i2.oo 1 Nf 

! I 



Nft 



I I 

0,17 I 31.85 ! NO 

, I 

0.20 I 30.00 1 N^ 

I ' 

O.l? I 2^.29 r 

I I 

O. 1 1 : :i0.oo I MR 

, I 

o. ir I 37. so I 



NB 



NB 



C.2 



I 

1 3.-.SiO 



MH 



ILTER 
BIO 

mg/L 
NU 
NU 



NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 



NU 

NU 

NU 

NU 

NU 

NU 



METBL RES. 
I /Fa Cmg/U> 



Rau 



t. 



4. 
t 
-I 

I 

I 
-I 



1 

I Rau 

1 

« 

I 
- 1 



I 
pH I TEMP. 

1 Cdag. 

■Treat I C> 
._, I 

I I 

I 7.e I 

1 I 

I 7.e I 

„, 1 



-i- 

I 

I 
- i- 
. I 

I 
I 

— t- 



I 



I 
I 
-I — 

1 
I 

-I 

I 
I 
-I 

-I — 

I 

I 
— I-- 

t 

I 

I 



I 



I 



I 7.9 t 
I 1- 



I 7.8 

I 

I 7.3 

t 

I 7.8 



. I 

I 



-I- 
I 
I 

— ,> I - 
I 

7 I 



I I 



I 
I 

t 



.8 



I 
-I 

t 

I 
-I 



I 
1 



I 
I 7.9 I 

t t -- 

I I 

I 7.8 I 

I I- 

I t 






I 
I 



■I — 

I 

I 
- t 

I 

I '' 
-I — 

I 



■I 



I 

" 1- 

I 
1 



I 7.3 I 

I ) 

I 7.e I 

-I I-- 

I 1 

I 7.8 I 

I I 

I 7.9 I 

I I 

I 7.3 I 

— \ I- 

I I 

17.8 I 






TABLE 2.1: PRRTICUUflTE BEMOVOL PROFILE C JRNUftRY/ 1 ae-* > 

MOE UPOS 



PfUiE 1 OF 



„ - — - ^ ^^^ ^ FILTER ( riETHL RES. I • 

DOTE I TURBIDITV (FTU> _ I __ _ ' „^1° \_1\° !_"'!!!_ l!!?^-!-! ^- 1 Id"g ". 

„___,_„__--,------ 1 -- \--'~--\ |- I Nu J I J !_!:^_ ' 

"s'l' V.29"\'o~.92 I NR I O. 12 I I j NU I I I ]_!:?__ 1 

"T" I "V.zl" ! ""0795" ! m"~_ I "0^ » 3_ ' ] I *^ I J . 1 I _!:!- 1 _. 

"V\~~^'.l7"\'i'oe I NR I o.M I I I ^__\ j { 1 _!:!_-! 

— ,_„_--— I— -----I --— I Q jj , , I NU I I I J ^l^_\ 

~~r"l"s788*'l o75e~'l" Nr' "l 0.13 I I I MO [ J__ J |_!l?„l 

""7"l"s7lo"r'o7e6"l NR ~ 1 0.13 1 _ I [ "U [ j [ _.S_!lL-I 

"V" 1 "T22" I ""720'" t ~_"^'_ I ["0liL~ i - I 1 ~ 1 1 I 1 ----- ' 

-—I ------- { ~ o7 I ^ I 0^10 I I I ^___| I I __!_!:!__ 1 

" lO~ I "Tm" 1 " 1 720" ! NR I "o- 13 ' ' [ ^ J 1 ! 1 _!i!— 1 

.„___ , _-„ „- , ------ 1 — ™-- 1 "o:;," I "" ! ~^^^^^] I __^___ ; I ; I _!:?__ | 

.„___ , ------- 1 "--~y- 1 "";;;]" 1 3i!l | [_"['_[ \ '""___ | „-"^— I I 1 I -"-- 1 

.___„,— ------ 1- ^----- 1 ^^ ^^^ ^^^ ^^ ^ ^ ^ ^__\ [ I l-!iL-', 

"" M~ ! "3732" 1 "o7^r" ! ""nr"" ! "o7ir" I " "" __ t 1 NU __ J ; _v_ J J _ii^__ \ 

";5"l"37ii"!"o79r"r"NR" r'o.u"! - I NU I I I !_!:!„! 



TRBLE 2 



, Ceonfd>, PB.TICUURTE REnOV«,L PROFILE C.«NURKV.X|e- 



PFMBE 2 OF 2 



I 1 

1 DRTE t 

1 1 — 




TURBIDITY <FTU> 


1 * 

I X 


R«u 1 


Sat. I 


F i 1 t«P 1 t 


* ■ 


_ 1 - 


1- 


1 — 


1 1- 

1 16 1 


_. — — — - 1 

5.52 1 


i.oe t 


MR 1 


1 1- 

1 17 1 
1 1- 

1 le 1 
1 1- 

1 19 1 

1 1- 


1 

3.00 1 

1 

5.11 1 

I 

S.'O 1 

1 


I.OD 1 

1 

1. 00 t 

1 

0.75 1 

1 


NR 1 
1 — 

NR 1 

NR 1 
1- 


1 20 1 


3.5B 1 


o.as 1 


NR t 


1 ^^^ 

1 1 


1 


1 


kirs t 


1 ' 

1 211 


4.73 1 


o.ee 1 


NR t 


* * * 

1 1 


1 


1 


— 1 - 


1 

1 22 1 


3.11 1 


0.89 


NR 1 
1- 


1 < 

1 23 1 
1 1 


1 

3.24 


_. ,— — — 

0.89 




NR 1 

, 1- 


1 

1 2'* I 

1 — — -"""' 1 


'*.22 


1 1 . 05 
1 


1 NR 1 

1 1- 


1 25 1 


5.02 


1 1. 19 


1 NR 1 

— ! - 


1 1 




, 


1 NR 1 


t 26 1 


5.83 


1 o.g'* 


1 




1 


1 1 • 


1 ^- — — — 
1 2? 


3.56 


1 1.00 


1 NR 1 
1 


1 *■ ' 


_„ — 


1 


1 1 


1 

1 2B 


1 3.29 


1 1.00 


1 NR 1 


1 A-*-* 

1 

1 29 


I 

1 3. 18 


1 

1 0.43 


1 — ^— ^ — — — \ 

1 NR 1 


1 ^ ^ 
1 __—- 


t 


1 


1 1 


1 30 


1 3.20 


1 0.130 


1 NR > 
. 1 1 


1 __— — — — 


1 


■ 1 




1 31 


1 2.9t 


I 0.75 


1 NR 1 



I COBG. 1 COHG. 
I I RID 

"xr-i-t. I •"<!>'''-__ J __*?!!:-. 

O. Jl I J 

O. 18 I _^ j_ 

0,24 I _ __j 

0.10 I _ J 

~0.11 I __ J 

0.11 I [ 

O.ll I } 

0.I4 I j 

0.12 t ' 

O.I2 I __J 

O. 10 1 ' 

0.11 t _ ' 

' 0.14 t _ __J 

"'o.l2 t I 

0. lo I I 

" 0.12 I ' 



FILTER 

niD 

mg/L 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 



METRL RES 
ni/FQ <mg/L> I 

R»u 1 Tr«»t. I 



I I 

pH I TEMP 

t Cdog 

Rau I Traat I t> 

t I 7.e t 

I I 7.8 1 

I I 7.8 I 

]" I 7.8 I 

I I 7.8 1 

I I 7.8 I 

I I 7.8 I 

I I 7.8 I 

I I 7.8 I 

I I 7.8 I 

,~ I 7.8 I _ 

I I 7.8 I 

I I 7.8 I 

._ ^ \ 7.e I 

I I 7.8 I 



I 

I 

--I 



-I 



-I 



^J 




-1 




-~l 


■■ •■ 


-* 1 












— 1 




— 1 





THBLE 2.1: PORTICULRTE REMOVAL PROFILE < FEBRUHRY/ 1 96^ J 

MOe MP05 



PRGE 1 OF 



1 DATE 


I- 




TURBIDITY 


CFTUi 






COHG. 1 


COflG. 1 
AID 1 


FILTER 

— 


METHL 
fil/Fa 


RES. 1 
<mg/L> 1 


pH 


1 



TEMP . 1 
irfag . 1 




Raw 1 


Sat. 1 


Filter 




Traat. 1 


tng/L 1 


mg/L 1 


mg/L 


Rau 1 
1 


Traat. 1 


Rau t Treat 


C) 1 


1 1 


~ 1 " 


1 

2.75 1 


I - 

0.79 1 


NR 




O. 13 1 






NU 1 1 
1 1 






7. a 




1 2 


"I' 


1 

2.98 1 


1 - 

0.84 1 


NR 




O. 17 1 






NU 1 1 
1 1 






7. a 




1 3 


"1" 


1 

13. ?t 1 


1- 

1.23 1 


NR 




0.09 1 






NU 1 1 






7,6 




1 n 


'!" 


1 

7.95 1 


1- 

1. le 1 


NR 




O.OB 






NU 1 1 
1 1 






7. a 


1 [ 


1 5 


'1' 




5.37 


1 - 

0.99 t 


NR 




O. 11 






NU 1 






7.8 




1 6 


"I" 




^. 10 


1 - 

1.12 1 


NR 




O. 11 






NU 1 

I 




1 7.8 1 1 
1 1 1 


1 7 


-,. 




5.71 


1- 

0.91 I 


NR 




O. 11 






NU t 
1 




1 7.B 1 1 
1 1 — 1 


1 a 


... 


■- 

3.30 


1- 

i.ie 1 


NR 




0.57 






NU 1 




1 7, a 1 1 
I 1 1 1 


1 9 




3.27 


1- 

1 1 . 27 1 


NR 




0.31 






1 NU 1 

1 ) 




1 1 7.8 1 1 


1 10 




4.19 


1 1. 

1 1.12 1 


NR 




0. 12 






1 NU 1 

1 1 




1 1 7.9 1 1 
1 1 1 1 


1 11 


"! 


7. IS 


1 1. 

1 1.31 I 


NR 




0. 11 






1 NU 1 

1 t 




1 t 7.8 1 1 
, 1 1 1 


1 12 


"! 


11.28 


1 1 

1 1 . 30 1 


NR 




0-13 






t NU 1 

1 1 




1 1 7.8 1 1 

|. 1 1 1 


1 13 


*" 1 


11.11 


1 1 

1 1 . 01 1 


NR 




o.oa 






1 NU 1 

1 1 




1 1 7.8 1 1 

1 1 1 1 


t 1^ 


"1 


21.25 


1 1 

1 1 . 27 1 


NR 




0.09 






1 HU 1 

1 1 


1* 


( 1 7.8 t 1 

1 1 1 1 


1 15 




76.52 


1 t 

t 1 . 1£. 1 


NR 




O. lO 






1 NU r 






7.9 


1 1 



TftBLE 2.1 (canfc'd>: 



PHRTICULHTE REMOyOL PROFILE < FEBRURRV/ 1 gsi ) 

HOE UPOS 



PfiGE 2 13F 



DRTE 



Rai, 



TURBIDITY <FTU) 
Sot. I Filtar 



I Traat. 

■I 



CORG. 



mg/L 



CORG. 
RIO 



mg/L 



FILTER 
RID 



mg/L 
NU 



HETRL RES. 
fll/'Fa Cmg/L> 



R«u 



Traat. 



I 
pH I TEMP 
J idag 

Rau ITr-aat I C) 



16 
17 



I 111.9 
I 96. Ot 



I 2.51 

. I 



NR 
NR 



I 



.8 



■I 

I 71.9a 



2.31 
3. 15 






NU 
NU 



t 7.8 



18 

19 



. I I- 

I 70.88 I 

I ^^-1 

I 56. SO I 



NR 
NR 



. 1 

I 0.-19 



7.9 



2.'ie 
l.-tS 



-I 

I 0.28 



NU 
NU 



I 7.8 I 



20 
21 



NR 
NR 



■ I- 



I 7.8 



I 76.33 I 



1.86 
2.37 



0.27 



■t " 

I 0.39 



NU 
NU 



I 7.8 I 



22 
23 



I 61.25 I 



NR 
NR 



I 

t 0.26 



7.8 I 



I ■15.25 



I 

I -10, O^ 



1.95 
1.95 



■t 

I 0.25 



NU 
NU 



I 7.8 I 



25 
25 



I 1- 

I 55.50 I 



NR 
NR 



I 7.8 



I 



I- 



2.t6 
1.77 



0.23 
0.37 



NU 
NU 



I 7.9 



26 
27 



I 59.00 I 



I 

I 30.92 



■I 



NR 
NR 



I 

I 0. 15 



7.8 



I I 

I 26.54 I 



1.-12 
1.59 
1.12 



I 

I 0. 17 



NU 
NU 
NU 



I 7.8 



28 
29 
30 
31 



I 

I 21 . 96 
I 

I 

I 



NR 
NR 



I 

I O. 16 
I 



I 7.8 I 
I |. 

I 



I 7.9 



> 
(O 



TOBLE 2.1= PflRTlCULflTE REHOVflL PROFILE C HHCC^V 1 9BH > ^^ ^^^ 



poeE 1 OF 



( 

DOTE I 

I Rau 

1 I 23.83 

2 I 19.« _ 

3 I 15.13 
^ I 16.75 

5 I 1^-96 

6 I 13. oe 

7 I 10. oe 

Q I 10.08 

"9 1 e.92 

"To I 7 -95 
"Tl I 7.07 
"'l2 I 6.t3 

"13 I fe-is 

1.* I 5.80 
"5 I 7.96 



TORBIOITV CFTU) 



Sat. 
1.20 
1.35 
1.73 
1.59 
0.91 
0.63 

o.ee 

I. IS 

1.21 
1.21 
i.^o 

t.29 
1.19 
1. 15 

i.eo 



Filt.r 
NR 
NR 
MR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Tr*at- 
0.16 
0.12 
O. 17 
O. 11 
0.09 
O. 10 
0.09 
0.10 
0-10 
0.10 
0.10 
0.09 
0.11 
0. 12 
0. 1 1 



COflG. 



mg/i- 



COHG. 
flig/L 



FILTER 
RtD 

mg/L 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

HU 

NU 



METAL RES. 
Rl/Fa CrBg/L> 



Rau 



Traat. 



t 



pM I TEMP , 

I <d*g . 

Rau ITt-oat I CJ 

I 7.8 I 

I 7.8 I 

I 7.8 I 

I 7.8 I 

I 7.6 I 

I 7.8 I 

I 7.8 I 

I 7.8 I 

1 7.8 t 

I 7.8 I 

I 7.8 I 

I 7.8 I 

I 7.8 I 

I 7.8 I 

I r.e I 



o 



TOBLE 2. 1 Ccont'di! 



PRRTICULRTE REMOVRL PROFILE CH(=lRCH/!99'1) 

MOE WPOS 



PftGE 2 OF 



I 
ORTE 1 

I- 



Raij 



■I 



TURBIOITV (FTUi 
S«t. I Filter 



I Treat. 
. I 



COBG. 



mg/L 



CORG. 
RID 



mg/L 



FILTER 
RID 



mg/L 
NU 



METHL RES. 
ni/Fo (mg/L) 



Rau 



Tr aafc. 



I 
pH I TEMP 
1 (dog 

Rau I Tr-eat 1 C > 

I 



16 
17 



■I 

t 33.50 



2. 17 
1.32 



■1- 



NR 
MR 



I 0.09 



■I 

I 0. 15 



7.8 I 



. I 

I 35.0^ 



■I 

I O.ll 



NU 
NU 



7.9 



18 
19 



■t 

1 32. "16 



1.34 



I 
|. 

1 .29 I 



NR 
NR 



., 

( 0. 14 



.8 I 



I- 



•I 

I O. 15 



NU 
NU 



7.8 I 



20 

21 



I 45.79 



1 . 15 
0.97 



NR 

NR 



■I 

I 0. 15 



7.8 I 



I 35.13 



I 

I 0. 14 



NU 
NU 



7.8 

7.9 



22 

23 



I 37.96 



1.70 I 



1 

3.37 1 



NR 
NR 



■I 

1 0,24 



I 92.13 



1- 

S.&5 I 



■I 

I 0.35 



NU 
NU 



7.8 t 
I- 

I 
■I 



24 
25 



I 79.54 



I 

I 49. 08 



|. 

3.96 I 



NR 
NR 



■I- 



7.9 



■r 

I 39.13 



0.27 



|. 

1.56 I 



, I 

I O. 16 



NU 
NU 



7.6 
7.8 



I 



26 
27 



. I 

( 41.96 



|. 

1.39 I 



NR 
NR 



■1 

I 0. 19 
. I 

I 0. 16 

I 

I O. 17 
. I 

t 0.31 



0.30 



1- 

1.71 I 
I . 

2.09 I 

I- 

2,88 I 
I- 

3. OS I 



NU 
NU 



7.9 I 



28 
29 
30 

31 



1 39.96 



I 37.13 

. I 

I 35.63 

-I 

I 31.53 



NR 

NR 

NR 



NU 
NU 
NU 



'.9 \ 
t- 

\5 I 
I- 

'.7 I 
I- 

'.4 I 



THBLE 2.1: PH»TICULflTE REMOVAL PROFILE (flPRIL/l^B-*) 



T10E WPOS 



PflGE 1 OF 



I 
DflTC I 
I- 



TURBIDITY CFTU) 



I COH6. 

I 



I Rau 



SQt. 



I Filtt 



1- 

I Tr-«at. t 
. I |. 

I o.ie I 



mg/L 



cone. 

RID 



mg/L 



FILTER 
RID 



flKj/L 

NU 



MCTflL REE. 
RI/Fq (mp/L) 



R«u 



Traafc. 



I 



PH 



Rau 



I TEMP 

1 Cdog 

ITraat I C> 



I- 



I- 



■1 

1 2S.50 



2.72 



NR 



■I 



I- 



1 ?. ■* 



I 

t 21-3Q 



1 .69 



NR 



I O. 14 I 



■1- 



-I' 



■I- 



NU 
NU 



I 7.4 1 



I- 



I 22. OO ) 2.23 



NR 



1 0.07 I 



I- 



■t- 



I- 

O. 14 I 

0.21 I 



I 7.6 



I 

I 24.59 



2.50 



1 
I |. 

I 4.81 t 



NR 



NU 
NU 



7.6 



I 

I 33.63 



r-if 



J. 

3.46 t 



I 



I 7.6 



I 44.46 



NR 



O.07 I 
0.09 I 



NU 
NU 



I 7,6 I 



■1- 



I- 



I 56.58 I 3.24 



NR 



I 7.6 



8 
9 



I- 



31.38 



■I I- 

I 2.70 1 

■I I- 

I 2.52 I 



NR 



0.09 I 
0.06 I 



t«IU 
HU 



I 7.4 1 



I 24.79 



NR 



•I 1- 

I 0.06 I 
1 



I 7,4 



10 



23.17 



1- 

2.58 I 



NR 



■I- 



■I- 



NU 
NU 



I 7.3 I 



1 1 



■1- 



I 21.50 



1 3.94 I 

■I I- 

I 3.33 1 



NR 



o.oe I 



-1- 



I 7.3 



12 I 19.00 



NP 



0.07 I 



■1- 



■1- 



■I 



NU 

r>iu 



I 7.3 



13 
14 
15 



■1 

I 16.42 



I 2.77 I 

I I- 

I 2. 13 I 

t 1- 

I 1 . 84 I 



NR 



O.OB ! 



I 7.3 I 



I 

I 19,00 



NR 



0.04 I 
0.04 I 



NU 
NU 



7.3 I 



I 

1 19.63 



NR 



^ 






TRBLE 2.1 <;cor-.fd>: PHPTICULRTE REtlOVHL PROFILE <HPRIL/19H4^ 

MOE WPOS 



PR6E 



OF 






I 1 

I DATE t 

I I 

I I Rau I 5at. 

I 16 I 20.88 I l.rs 



TURBIDITY CFTUJ 



I COflG. 
I 



I 

I 17 

t 

I 18 
I 

I 19 

I 

t 20 
I 

I 21 

I 

1 22 
I 

I 23 
I 

I 2-* 
I 

I 25 

I 

I 26 

1 

I 2? 

I 

I 28 

1 '— 

I 29 
, 

I 30 
I 

I 31 



I- 



I- 



I 20.71 I 2.61 



I 



I- 



I 16.29 I 2.19 



, I 

I 1 3 . 88 I 1 . 66 



■I- 



I 



1 lo.oo I i.^e 



■t- 



I 



I 10.00 1 1.19 



I 



■I- 



I 16.13 I 2.36 



I- 



I- 



I 21.20 i 1.91 



I 



■I- 



t IB. 71 I 2.16 



I- 



I 



I 17.33 I 1.98 



I I 

I 18.01 I 2.14 



■I 

1 21. i; 



■I- 



I 



I- 



I 21.79 I 1.70 



I 



■I- 



I 21.83 I l.BE 



■1 

1 32 . 79 



I- 



1 

Filtar I Tr*at. t mg/L 

MR I 0.06 I 



NR 



|. 

0.08 I 



NR 



., 

I 0.08 



■1- 



NR 



|. 

0.07 I 



NR 



0.06 



I- 



NR 



NR 



0.07 I 
0.09 I 



I- 



NR 



I 0.08 I 



•I- 



-I- 



NR 



I 0.08 I 



■t- 



■t- 



NR 



I 0.08 I 



I 



NR 



1 

0.77 I 



NR 



NR 



I- 

0.07 1 

I- 

0.08 I 



NR 



NR 



I- 

0.09 I 
I- 

0.07 1 

1- 

t 



COH6. 



ng/L 



FILTER 
AID 



mg/L 
NU 



NU 
NU 



NU 
NU 



NU 



NU 
NU 



NU 
NU 



NU 



NU 

NU 



METRL RES. 
fll/Fa Cifig/L) 



Raw 



Traat. 



I 



pH 



I TEMP 
— I Cdag 
Rau I Traat I C> 

1 7,3 I 
I 1 



I 7.3 I 



■I- 



I 



I 7.S 



t 7.8 t 



I 7.9 
I 



I 7.8 

■I 



I 7.8 



I 7.8 

-r 



I 7.9 I 



I 7.9 



1 7.9 I 



I 7.7 



I 7.7 



7.7 



■a 



1 



TOBLE 2.1: PHRTICULRTE REHQVHL PROFILE C MRV/ 1 994 > 



MOE WPOS 



PRGE 1 OF 2 



DOTE 



Rau) 



TURBIDITY CFTU> 
S«t. I Filtar- 



Traat.. 



COOG. 



mg/L 



COflG. 
RIO 



flig/L 



FILTER 
filD 



mg/L 
NU 



METHL RES. 
fll/Fa <mg/L> 



Reu 



»t. 



pH 



R«u I Tra«t 



I 

I 7.7 

•I 

I 7.8 



TEMP 



I 42.9^ 
I 



1.54 



MR 
NR 



0.07 

o.oe 



I 24 . et3 
I 



l.BO 
1.91 



NU 
NU 



I 

I 7.9 



3 I 20.6? 

I 

4 I 19.80 



NR 
NR 



O.08 
0.07 



■)■ 



1 .83 
1.97 



NU 
NU 



1 7.8 



5 I 18-96 
I 

6 I 18.58 



NR 
NR 



0.06 
0.05 



-1 

i 7.8 
. I 

I 7.8 



I- 



l.OO 
0.7S 



NU 
NU 



■I — 

I 7.8 



I 22. 8H 
I 



NR 
NR 



0.04 
0.05 



I 28.67 

1 



1.25 
1.30 



NU 
NU 



I 7.8 



9 
10 



28. 13 



!■ 



NR 
NR 



0.06 
0.04 



I 7.8 



I 20.58 

I 



1. 10 
1.48 



NU 

NU 



I 7.8 



11 I 16.03 
I 



NR 

NR 



0.06 
0.07 



I 7.8 



12 I 23.92 



1.96 

1. le 



NU 
NU 



I 7.8 



13 
14 



24.63 



NR 
NR 
NR 



0.05 
0.06 
0.O6 



I 7.8 



23.80 



1.77 
1.72 



NU 
NU 



15 I 16.75 



-D 

4j 



TOBLE 2.1 (conf d3: PRRTICULOTE REMOVHL PROFILE lHfiV/19ai) 
. • MOE WP05 



PFH6E 2 OF 



I I COflS. I cons. t FILTER I METRL REE. ! I 

DOTE i TURBIDITY CFTUJ I I HIO t fllD I fll/F* (mg/L) 1 pH I TEMP 

I I I I I ~ I I (dog 

I R«(j I Sat. I Filt«r I Traot. I mg/L I *g/L I mg/L I Rau I Traat. I Rau I Treat I C) 

16 t 1?. '46 I 1.63 I MR I 0.05 I t I NU I I t I 7.8 I 

1? t 1?.21. I I. ST" I NR I 0.06 I I I NU I II I 7.8 t 

18 I ie.04 I 1.65 I NR I 0.06 I I t NU I I I I 7.8 I 

19 I 14.46 I 1.07 I MR I 0.0-* I I I NU I I I 1 7.9 I 

20 I 13.96 ! 0.87 t NR I 0.06 I I I NU t 1 I I 7.8 I 

21 I 16.29 I 2.25 ) NR I O.Oe I I I NU t I I I 7.8 I 

22 I 17.63 I 1.52 I NR I O. 07 I I I NU I I I I 7.6 I 

23 I 20.71 I 1.11 I NR I 0.05 I I I NLt t I I I 7.8 I 

24 I 22.17 I 2.85 I NR I 0.06 I I I NU I t I I 7.8 I 

25 I 21.38 I 4.73 I NR I 0.08 t r I NU I t I I 7.S I 

26 I 20.88 I 2.03 I NR I 0.06 I I I NU I t II 7.8 I 

27 I 20.04 I 1.23 I NR I 0.05 I I I NU I I I I 7,8 I 

28 I 23.13 1 4.40 1 NR I 0.06 I I I NLI I I II 7.9 I 
I [ ) I I I I I I X ) I I 

29 I 24.21 I 2.77 t NR I O. 09 t I I NU I I I I 7.8 I 

30 I 17.29 I 2-56 I NR t O.IO I I I NU I I I I 7, 8 I 

31 I 12.75 I 1.37 I NR I 0.06 I I I NU I I I I 7.8 I 



> 

TJ 
■D 

I 



TRBLE 2.1: PHRTICULHTE REMOVAL PROFILE (JUNE/19Q4) 



MOE WPOS 



PR6E 1 OF 



I I COOG. I CORG. I FILTER I METRL RES. 1 I 

DRTE r TURBIDITY CFTUli I I RID I RID I Rl/'Fa (mg/L? ) pH I TEMP . 
I I , , I _ I , (^^^ 

I Rau I Sat. I Filter I Tr-oat. I mg/L t mg/L t mg/L I Rau I Trwat. I Raui I Treafc I C) 
I 1 I I I I I I I ) ) I 

1 I 1'4.^2 1 1.32 I NR I 0.06 I I I NU I I ) I ?.Q I 
I 1 I I 1 I t I I I I I 

2 I 17. 0'^ I 1.6^ I NR 1 0.06 I I I NU I I II 7.9 I 
I [ I , I I , ^ , I , I , , 

3 I 16.88 I 1 . 18 I NP 1 0.05 I I I NU I I I I 7.8 I 
I I I I I I I I I , , , _. 

4 I 17.08 I 2.19 I NP: I 0.06 I I I NU I I II 7.8 I 
, I I I , I I I I I , , , 

5 I 18. SO I 1.82 I NR 1 0.05 I I I NU I I t I 7.8 I 
1 I I t I " I I 1 1 . — 1 1 I 

6 1 19.5-t I 2.07 I NK' I 0.06 I I I NU I I II 7.8 I 
I I I I I 1 I I , I I I 

7 I 16.13 I 1.58 I NP I 0.07 I I I NU I 1 II 7.8 I 
I I ) I I I 1 , , , , , 

8 I l-*.3e I 1.77 I NR I 0.07 I I I NU t r i I 7.8 I 
I t I ^ I I 1 1 I I I . I I , 

9 I H.ie I 1.57 1 NR I 0.06 I I 1 NU I I I 1 7.8 I 
I I I I I 1 , I , , I I 

10 I 12.67 I 1.29 1 NR I 0.05 I I I NU I I I I 7. 8 I 

— I _: ( , I I I ( , I I I I 

11 I 16.92 I 1.91 I NR I 0.07 I t I NU I I I I 7.8 I 
I I I I I , , , , , , , 

12 I 19.75 I 1.66 I NR I 0.07 I I 1 NU I I I I 7.8 I 
I I I — I , ) I __ , I I I , 

13 I 19. 5H I 1.70 I NR I 0.08 I I ( NU I I I I 7.8 1 
I I I j I I I I , _.. I , I 

M I 19.50 I 1.30 I NR I O, lO I I I NU I I I I 7.9 I 
j I I ^: I I I , I I , I I 

15 I 24.21 I 2.02 I NR I 0.09 I I t NU I I I I 7.8 I 






TRBLE 2.1 Ccont'dJ: PfiRTICULflTE REMOVBL PROFILE CJUNE/19a4) 

nOE MPOS 



PfiGE 2 OF 



____ - __ ^ COOG. 1 COOG. 1 FILTER 1 METHL RES. t 1 ' 
t DOTE 1 ^ TURBIDITY tFTUJ 1 1 ftID 1 8ID 1 Ol/F, Cmg/L> t pH 1 TEMP . 


f ("rL V"s«tr~'T"Filtor 1 Traat. 1 mg/L 1 mg/L 1 mg/L 1 Raw 1 Traat. 1 Raw 1 Traat 1 C> j 

1 1 J , 1 1 1 1 1 -^ 1 1 " ' ' ' ' 

1 16 1 29.42 1 3.36 r NR 1 0. 12 t 1 1 NU 1 ^^^ 1 1 j _Ilf __ j \ 

1 ______! __----— ^ 2.B5 1 NR 1 0.09 1 t 1 NU I [ 1 j 7.9 1 j 

] 1 ) 1 1 1 1 — 1 1 ^ — 1 1 ' ~ ' ' 

1 18 t 32.06 1 2.58 t NR 1 0.O9 1 1 1 NU 1 I ] l_Il?__! [ 

1 19 1 38.33 1 2.9S t NR 1 0.09 1 1 I NU 1 1 j j _!^1?__ | [ 

1 ~2o"l'51.63 1 3.03 1 NR 1 0.08 1 1 1 NU I j 1 j_!l?__} J 

l~ 21 1 41. 50 1 2.61 1 NR 1 0.21 1 1 1 NU 1 I ] 1 7.8 1 1 

1 1 1 1 1 1 1 1 1 1 ' ' ' ' ' ' 

1 22 1 30,63 1 2.47 1 NR 1 0.08 1 1 1 NU 1 1 1 1 7.8 1 I 

1 1 1 1 1 1 1 1 1 1 ' ' ' ' 

1 23 1 23.83 1 3.11 1 NR 1 0.07 1 1 I NU t j j ]_^1^„} | 

1 25 1 36.69 1 2.10 1 NR 1 0.07 1 1 _ '_^^'^___I \ j [ _!lL- J \ 

l"~26"l 40.63 1 2.31 1 NR 1 0.07 I 1 1 HU I 1 J 1 ^'^ 1 I 

1 , 1 ( I 1 1 1 1 1 1 ' ' " ' ' 

1 28 1 34.33 1 2. U 1 NR 1 0.09 1 1 \_^_1^ [ [ \ !_!l-— ', I 

1 30 t 29-33 I 2.28 1 NR 1 0.08 1 1 | NU ' -. 

, , , 1 1 1 1 1 - 



THBLE 2.1: PARI ICULfiTE REMOVOL PROFILE CJULV/lSe-^J 



PfH3E 1 OF 



I DATE 


1 
1 

1 _ 


TURBIDITY CFTUJ 




MOE Wpns 

COR6. 1 COflG. 
1 RIO 


FILTER 
RID 


METRL 
Rl/Fo 


;■•-;■ 

RES. 
C mg/L 5 


pH 




TEMP . 1 

(dag . 1 

C> 1 




1 Pau 

1 _. ->^^_ 


Sat. 


Filter 


Tr»at. 


mg/L 1 mg/L 


mg/L 


Rau 1 


Traat. 


R«u t Traat 


1 1 


1 27.08 

1 .».._-.-. 


1.86 


NR 


o.oe 




NU 






1 7.8 




t 2 


1 2e..2i 

1 — — -, — _™— . _ 


1.13 


VXf 


0.O5 




NLI 






1 7.8 




t 3 


) 32. 0-* 

1 _ — _...^-.^* 


1. H 


NR 


0.66 




NU 






1 7.9 




1 4 


\ 27. SO 


1.65 


NR 


0.06 




NU 






1 7,9 




1 5 


1 27. 50 


2.21 


NR 


0. 16 




NU 






1 7.8 




1 6 


t 3^.913 

1 — 


l.'«6 


NR 


0. 18 




NU 






1 7.8 

— — « *_ 1 — ^ — 




1 7 


1 35 . 3B 

1 


2.26 


NR 


0.25 




NU 






1 7.9 




1 a 


1 32.13 


1.33 


NR 


0. IS 




NU 






1 7.8 




t 9 


1 26.67 


1.31 


NR 


0.21 




NU 






1 7.8 




1 10 


1 25.21 


l.'t5 


NR 


0.22 




NLI 






1 7.9 




1 11 


1 2o.oe 


2. -10 


NR 


0. 13 




NU 






1 7.9 




1 12 


1 25.71 

1 


1.96 


r NR 


O. 13 




NU 






1 7.8 




1 13 


1 25.83 


1 2.13 


NR 


O. 10 




NU 






1 1 7.8 




1 M 


1 25.46 


2.S9 


NR 


0.19 




NU 




*t* 


1 1 7.8 




1 15 


1 21. e3 


1 i.es 


t NR 


0. 10 




I NU 






1 1 


7.8 





THBLE 2.1 (cont'dis PRRTICULRTE: REMOVHL PROFILE C.IULV/lSeiJ 

HOE UPOS 



PRGE 2 OF 



, I COHG. 1 CORG. I FILTER I METRL RES. 1 
ORTE I TURBIDITV <FTUJ _ __ I _ .__ j ^^L'?.,. j „!.'^___ | _^.^.l!!„-_l::?-h!_ | ?- 1 Id.g '. 

~'~ll'~ I "2^29" I "V.lz" I _ NR__ t 0^ 1 2_ ' I J ___':|" I I \ 1 Z'-t-.. 1 

'"7~ ! ~17.7" t '"ITai" I ""nr" " I "0^ 1 1 _' j ^ ; ; ___^ | | ! I -!iL- ', 

""Te"^ ! "25729"" ! ~ » 76o" ! _'*f__ ' __°:1!__ I I 1 "^ ! I ! ! ----- 1 

~"i9~~i~ie75r~r'i73r"r nr i o.o? i_ i i nu I I I !_!:!__! ,„ 

"20 ~i leTzi I 1.9? I NR I o-i'*_'_ _ ' !___^^ j ! I {_ri-— I 

"';r"ri9:2r"l"i:3r~i""Nr]"j~o:2^^^ ; I i_!iL-1 

""22" I ~i 7T52 " ! " T . 53 \ "~NR_ I _ -^ 10 _ ' } I ___^^ J I 1 1 _!:!— ! 

""2r~r"979l"l~~irio I _ NR l__°-5i__' j ! 1" I 1 1 l-IlL-l 

""2^~"l~25r2T~l 1.77 I NR I 0^09_ I [ j "U I j j [_!:L-I 

~'2s"l%o763 1 1.63 I NR I _0-ll ' _| j [^^ ] j _..; \ ',-!:!—! 

~~2r"l%27l2"l"27o3 t NR ^J^'J^^ ' ^ ! | ^^___1 | ! I-!!-— 1 

"27"" 1 "^079^'" I ~~ 1 736 _ I NR _ J 0. 10 _ [ I ] 1:1^ j I I i Z'---^ 1 

""ie" I 45733" I 2. to I NR ' °-°f__' j j ^ 1 I I I -!:!__ 1 

~~29"l"42.0t I 3.23 I NR I 0.09 1 I ! _,_^"___ j J"- ^— | S--!-— ! 

30 I 20.79 t 2. 07 I "*^ __' ^-'i,,' _._. I^,_"^-__! I ,-__—, I 

l~"3l'! "27758" r 1.35 1 NR I 0.09 I I I NU I I [ [Z/Z-Z 



^ 



T«BL,E 2. 1: 



PRRTICULRTE REMOVRL PROFILE tRUGUST/igB^J 

MOE UPOS 



PrtSe 1 OF 



1 DATE 




TURBIOITV CFTUJ 




CORG. t 


CORG. 1 
RIO 


FILTER 1 
RID 


METRL 
fll/F« 


RES. 1 
< mg/L 3 t 


pH 




1 

TEMP . 1 

<dog . 1 

C> 1 




1 f^au 1 


S«t. 


Filtar 


Treat. 


mg/L 1 


mg/L 


mg/L 1 


Rau 


Tr.at. 1 


Rau 1 Treat 


1 1 


\ 26.75 


1. 13 


NR 


0. 18 






NU 






t 7.6 I 1 


1 2 


1 21.9b 


1. 10 


NR 


0.07 






NU 






1 7.3 1 1 


1 3 


1 21. ?9 


l.OO 


NR 


0.03 






NU 






1 7.8 1 1 


1 ^ 


1 18.75 


1.00 


NR 


0.03 






NU 






1 7.8 1 1 


1 5 


1 1£..96 


1.50 


NR 


0.03 






NU 






1 7.8 1 1 


1 6 


1 15. 8Q 


1.15 


NR 


0.03 






NU 






1 7,8 1 1 


I 7 


1 1?.50 


1.19 


NR 


0.38 






NU 






1 7.8 1 1 


1 e 


1 17.54 


l.t4 


NP 


0.06 






NU 






I 


7.8 


1 r 


1 9 


1 17. B8 


1.30 


nR 


0. 12 






NU 






1 7.8 1 t 


1 10 


1 16.71 


1.51 


NR 


0.05 






NU 






1 7.8 1 1 


1 11 


1 16.42 


1.60 


NR 


0.03 






NU 






1 7.8 1 1 


1 12 


1 NR 


NR 


NR 


NR 






NU 






1 NR r 1 


1 13 


1 NR 


NR 


NR 


NR 






NU 






1 NR 1 1 


1 14 


1 NR 


NR 


NR 


NR 






NU 




1 >. 


1 NR r 1 

_ _, 1 » .^ . 1 


1 IS 


r NR 


NR 


NR 


NR 






1 NU 






1 1 


NR 


1 1 



■D 

do 

Q 



T«SLE 2.1 Ccnt-d... P^PTXCULRTE RE^VRU PROFILE C«U3UST/l.e.. 



PHGE 2 OF 2 



t 



I 
DRTE 1 



TURBIOITV <FTU> 








Rau 1 


— — — — 1 


1 — 


16 t 


NFI 1 


. .— \ 


I-- 


1? 1 


NR 1 


— — 1 


1 — 


18 1 


Nfl 1 


.._■ 1 


(- 


19 1 


-^1.32 1 


^- 1 


t- 


20 1 


37.88 1 


>^ — ^— 1 


: 1- 


21 1 


43.13 1 




• 1- 


22 


37.13 1 




1- 


23 


38.71 1 




1- 


2-1 


1 25.46 1 




1 '- 


25 


1 13.78 1 




1 '- 


26 


i 13.13 1 




1 1- 


27 


l 14.71 1 




1 1 


28 


1 14.54 1 




, 1 


29 


1 47.96 t 


1 1 


30 


1 52.13 1 




-1 ' 


31 


1 22.58 1 



Set. 
NR 
NR 
NR 
2.03 
1.81 
1.75 
1.33 
V.30 
V. 13 
1.20 
1.17 
1.54 
2. 04 
1.20 
1.14 
l.OB 



Filtor 
NR 
HP- 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 



Traat. 
NB 
NB 
NR 
0.04 
0.05 
0.05 
0.04 
0.04 
0.05 
0.06 
0.80 
0. 16 
0.35 
0.33 
0.22 
0.06 



COBG. 



(ng/L 



CORG. 
RIO 



„ I (dag 



1 

I TEMP . I 

I 

I 

■I 



FILTEfi I METRL RES. J 
RID I Rl/Fo Cmg/LJ I 

, 1 " ^ , 

i — I ^ ' "*^ ' _ _ 

1 1 I NO '_ 

, ^ I 7,8 I 

1 1 I 7.8 I 

1 ' 7.B I 

Hu I ' : I 1 

I I 7,8 I 

I I 7.9 I 

t~" I 7.9 I 

I I 7.8 I 

"l I 7.9 



NU 1 

HU I 

NU I 

I 
-I 

I I 

NU I _' 

NU I __ __l 

NU I I _ 

HU I _' 






-I 
I 

-1 
I 

-I 
I 

-1 
I 

— 1 
I 

— t 






— I 



— I 



I 



I 






NU I 

NU I _' [ 

" "^' ! 1 — . ' ' — 

1 1 I 7,8 I 

_ NU __l \___ I , I 

HU I ' 

NU I ' 



I 



t 
— I- 
I 



1 



I 7.8 I 

1 7.8 t 



I 7.7 I 
I 7.6 I 



^-1 
I 

— I 
I 

■ — 1 
I 

. — I 
I 

I 

! 



-o 

H 



TnBLE 2.1: 



PflRTICULOTE REMOVAL PROFILE < SEPTEMBER/ 198-1? 

MOE WP05 



PRGE 1 OF 



I 

DOTE I 

I 



t Rau 



TURBIDITV CFTU> 
Sat. 1 Filter 



Tr«»t . 



COOG. 



mg/L 



CORG. 
RID 



mg/L 



FILTER 
RID 



mg/L 
NU 



METRL RES. 
Rl/Fo (mg/L J 



Rau 



Treat 



pH 



Rau I Troat 
I 

I 7.6 



TEMP 
Cdog 



1 
2 



I 17.6? 



i.oe 



NR 
MR 



o.oe 



I- 



I 1 4 . 33 



0.96 
0.t6 



NLI 
NU 



?.6 



3 
4 



I 15.35 
I 



NR 
MR 



0.07 

O.oe 



I 7.8 



I 22. O-* 
-I 



I.05 

i.oe 



NU 
NU 



I 7.8 



5 
6 



I 20.54 
-I 



NR 
NR 



0.08 
0.10 



I 7.8 



I 21.70 
I 



1.20 
1.24 



NU 
NU 



I 7.8 



I 19.38 
I 



NR 
NR 



0.09 
0.08 



I 7.8 



t 14.29 

t 



1. 15 
1. 15 



NU 
NU 



I 7.8 



I 15.21 
■I 



NR 
NR 



0.08 
0.08 



10 I 18.29 
1 



1. 13 
1.06 



NU 
NU 



7.8 



11 I ie.17 
1 

12 I 20.54 



NR 
NR 



O. 1 1 
0.07 



I 7.8 



-I 



1.07 
1.02 



NU 
NU 



I 7.8 



13 I 19.58 
1 

14 I 20.46 

I 

15 I 18. se 



NR 
NR 

NR 



O.oe 

0. 11 
0. 16 



I 7.6 



1.36 
1.62 



NU 
NU 



I 7.7 



TRBLG 2. I (cont'd!: 



PflftTICULflTE REMOWOL PROFILE (SEPTEMBER/ 19G1 5 

MOE UPOS 



PftGE 



OF 



1 
DOTE t 



I Rau 



TURBIDITV (FTUS 
S«t, I Filter 



I Tr«»t. 



•I 

I 0. tl 



COflG. 



(ng/L 



COHG. 
RIO 



mg/L 



FILTER 
HID 



mg/L 
NU 



METRL RES. 
ni/Fa (mg/LJ 



R«u 



Treat. 



I 



pH 



Rau 



I TEMP 

1 <d*g 

ITt-oat I C) 



■I- 



■I- 



16 
17 



. I |_. 

t 19.1? I 1.2S 



NR 



1 7.8 I 



I 

I 20.33 



■I- 



1. 17 



I 0. 12 



. I 

I O. 11 



NU 
KU 



7.9 1 



18 
19 



■I 

I 27.86 



NR 
NR 



■I 



■t- 



•I- 



t 15. SB I 



1.40 
1.23 



0. lO 



■ I 

1 0.10 



NU 
NU 



I ?.a I 



20 
21 



I 

t 13.59 



■I- 



NR 

NR 



-I- 



I 7.8 I 



■l- 



I 15.83 I 



I- 



1.13 
1.00 



t 0.09 



I 

I 0.08 



NU 
NU 



I 7.8 1 



22 
23 



I 

I 13.67 



NR 
NR 



I 

I 0.07 
. I 

I 0.08 



) 7.8 t 



I 1 1 . 75 

. I 

I 15.13 



0.91 
l.M 



NU 
NU 



.8 



I 



21 

25 



NR 
NR 



I- 



,8 



I 

I |. 

I 7.8 t 



I 

I 21.83 



1.21 
1.09 



I 0.05 



■I- 



NU 
NU 



I- 



■I- 



26 
27 



■1 

I 16.21 



NR 
NR 



t 0.06 



I 

I 0.71 



t 7.8 ^ 

-I 1 

I 7.9 I 
I I- 



■I 1- 

I 16.08 I 



•I- 



0.30 
0,59 



i- 



NU 
NU 



28 
29 



I- 



I 13.38 I 



NR 
NR 
NR 



I 0.08 



I- 



I 7.8 I 



I 



•1- 



I 



■(■ 



I 10.54 I 



1.16 
0.98 



o.oe 



-1 

r 0.06 
. I 

I 



NU 
NU 



I 7.7 



30 
31 



I- 



■I- 



1 12.29 t 



> 
Tl 



TRBLE 2. 1: 



PRRTICULRTE REMOMfil. PROFILE CQCTOBER/l<»e-1 j 

MOE UP05 



PRGE I OF 





























1 DATE 


TURBIDITV CFTUJ 


COflS. 


CORG. 
RID 


FILTER 
RID 


METHL 
ni/Fa 


RES. 
Cmg/LJ 


pH 


TEMP . 1 




Rau 


Sat. 


Filtor- 


Traat. 


mg/L 


mg/L 


mg/L 


rtau 


Traat. 


Rau 1 Treat 


Cdeg . 1 
C5 1 


1 1 


15. OH 


0.80 


NR 


0.06 






NU 






1 7.8 




1 2 


14.42 


0.72 


NR 


0.06 






NU 






1 7.B 




1 3 


12.08 


1. le 


NR 


O.08 






NU 






I 7.8 




1 4 


10.88 


1.36 


NR 


0. 16 






NU 








7.8 




1 5 


10.08 


1.07 


NR 


o.oe 






NU 






1 7.8 




1 6 


10.50 


0.45 


NR 


O.OB 






NU 






1 7.8 




1 7 


e.38 


0.76 


NR 


0.07 






NU 








7.9 




1 B 


6.21 


0.52 


NR 


0.08 






NU 






1 7.8 




1 9 


7.92 


1.15 


NR 


0. 10 






NU 






1 7.8 




1 10 


10.67 


1.13 


NR 


0. 10 






NU 








7,8 




1 11 


18.00 


1.20 


NR 


O.oe 






NU 








7.8 




1 12 


10.79 


1.29 


NR 


0.07 






r«j 






1 7.8 




1 13 


11.67 


1.28 


NR 


0.07 






NU 




^i^—. 


1 7.9 




1 1<4 


9,75 


0-76 


NR 


0.08 






NU 






1 7.8 




1 15 


12.83 


1. 16 


NR 


0.08 






r^u 






t 7.9 





TRBLE 2. 1 C cont'd* I 



POR-TICULRTE REMOUOL PROFILE COCtOBER/ieeiJ 

MOE WPOS 



PFlGE 2 OF 



_ I FILTER I METHL RES. 1 

PHTE 1 TURBIDITV <FTU. • J '^^^ 1 "'e„.!-^ll!! l-?-^i- 1 ^" 1 Id^ ! 1 

I 1 1 1 * "' I ^, , I I I 7. a I t 

16 I 17.29 I 1.13 1 NR I 0-Oe I N»J J^ , , , , 1 

I 1 1 ' ' , Kill I 1 I 1 7.9 I I 

I 1? 1 It.O-* 1 1.37 I NR I 0.10 _ NU ^ _ ^ 1 , , 

I 18 I 21.25 I l.-*-* * NR I O.IO 1 _ _ "" J , , , 1 

I , 1 1 1 7"~ " NU I I I t 7.9 I I 

I 19 I 29.79 1 1.33 I N"? ' O. 19 I j '^^ J ^ , , , 

I ^©"I'TiTge I 1.37 I NR I 0.09 I j__ _ [ NU } j ■] !„1 , 

, 1 1 1 1 I Nil I 1 I I 7.9 t 

1 21 I 20,38 I 5.95 I HR I 0.11 I _ _ "" _ | i 1 1 

I 22 t 32.21 I 0.96 I NR I 0.09 I _ _ _ "^ „ J _„ , , 1 1 

I 23 I 11.75 I 1.09 I HR I 0.09 I __ __ '^^^ , , , , 

I — 1 1 ' ' ! ~ Mil I I I I 7.8 I 

I 24 I 7.63 I 1-21 I _ MR _"_ °lll_\ | , -Z. , 1 I ^^l" ' 

l"25"l~~6T5e"l 3.10 1 NR I 0.16 I I _ _ _' NU I i^ } ',_!:?„, 

I 1 1 1 1 7I~" " NU I I I I 7.9 I 

I 26 I 5.00 I l.OO I NR I 0.12 I __ _ - --- I ' ' ' "" 

( I — I 1 I ' ,,, , I ,1 7.6 I 

I 27 I 6.93 I 1.00 I NR I O. 12 I ___ _ | | I 1 

I 1 1 1 1 1 - ^~ NU 1 I I I 7.9 I 

I 29 I 6. B7 I 1.00 I NR I 0.11 I _ _ „-- t— ^ I I ' 

I 29 I 5.19 I 1-33 I NR I 0.16 1 _ "" , , , , 

I 30 I 7.13 i l.Sl I NR I 0.15 I I '■«" J , , , , 

J 1 1 1 1 ' ~ Ml I I I I I 7.8 I 

I 31 I 6.67 I 2.1J I NR I 0.39 I I ' _„_„ -— : 



TABLE 2.1: PRBTICIJLBTE REMOVflL PROFILE CNOVEMBER/l^ej^ ^^^^ 



PHSe i OF 



— ^ ,'cORG."7 CORG. I FILTER I METRLRES. I ' 

I oin I Rin I RI/F* (mq/L5 I pH I itn^ . 

DOTE 1 TURBIDITY CFTU5 _ I „_"i° [ „_ ._ | ----- _— — | I <d«g ■ 

t ] ~~"' ""■" , p I Tr«at. I Raw (Treat I C> 

I Rau I S-t. I Filtor I Tr-.at. I '"9^_^_ ^ _J'^^^___\ T?l^— | — --- I > I ' 

1 I 6.56 I 1.33 I NR I 0.36 J;^"^ | , , , 1 

2 I 7.97 I 1.97 1 HR I 0.21 I _ _ __ ^ J , , , , 

3 I g.Ot I l.M I NR i 0.17 _ l;^ , , , , 

I 1- 1 1 ~~ " NU I I I I 7.8 I 

4 1 4.10 I 1.12 t "*^ ' 0-1^ ' _ I I I 1 1 

I 1 1 ' 1" *, ~ I Nti I I I t 7.e I 

5 I t.09 I 1.21 I NR I 0.20 I _ _ ^^ ] , , 1 ( 

I ( 1 ' ' " ~ I Nil 1 I I ' ''•® ' 

6 I 6. 19 I l.-'S ' ^ ' °-*^ ' _ _— "- I I 1 1 ' 

I 1 1 1 , I NU I I I I 7.8 t 

7 I 7.08 I 1.77 I HR I 0.20 1 . '^^'^ ^ , , 1 1 

1— 1 1 ' "" , I NU I I I I 7.8 I 

8 t 7.08 I 1.73 I NR I O. 18 I _ ^ \ , , 1 -1 

I 1 1 ' 1" , I NU I I I I 7. a I 

9 t fe.S-l I 2.06 I NR I 0.2'1 ___"_ J | 1 1 " 

1 \ 1 1 ' ~ I wu I I I I 7.8 t 

10 t 13.29 I 2.59 t NR I 0.29 I __ '^ , , , 1 

I 1 1 1 NU I I I I 7.8 I 

11 I 12.92 I I.IO I N** ' ^-^^ ' _ _ __ — — -"_ ) I 1 1 ' 

12 I M.33 I 1.5E I «R I 0.12 I J^^^ J , , 1 1 

I 1 1 ' ' , I NU I I I I 7.7 I 

13 1 20.Be 1 2.'»'« I *^ I O.20 1 __ _ -- I I 1 1— ' 

I t 1 1 ' " t NU I I ' • I 7.7 I 

M I 37.58 I 3.70 I HR I 0.3S I _ __ ' ^ , 1_^ , , 1 

1 1 ! ' ' ~ 1 NU I 1 ' I 7.8 1 

IS I 25.56 I 2.20 [__Jf _ ' ^l?^„_i - 



"¥ 



TOBLE 2.1 tconfd:): PRRTICULRTE REMOVRL PROFILE <NOyEMEtER/19e4> 

MOE UPOS 



PRGE ? OF 2 



1 1 CORG. 1 CORG. ) FILTER 1 METRL REE. 1 t I 
DATE 1 TURBIDITY fFTUJ 1 I RID 1 RID 1 Rl/Fo (mg/L) 1 pH 1 TEMP . 1 


1 - -1 1 ] |_ 1 _ 1 fij^g _t 

1 C«u 1 Sot. 1 Filtor t Tr««t. 1 mg/L 1 mg/L 1 mg/L 1 Raw 1 Troafe. ! Rau 1 Traat 1 C> t 
1 , 1 , , 1 1 1 , 1 , , , 

16 1 11.00 1 2.12 1 NR 1 0.31 1 1 1 NU 1 1 1 1 ?.7 1 1 
1 1 1 1 1 1 1 , 1 ^ , , 1 

17 1 7.02 1 2. 12 1 NR 1 0.21 1 1 1 NU 1 1 1 1 7.8 1 1 
1 ___ , 1 1 1 , , , 1 , 1 1 , 

la 1 10.31 1 1.46 1 NP 1 0.30 1 1 1 NU 1 1 1 1 7.S 1 1 
1 t 1 1 1 , , , — . 1 j , , 1 

19 1 9.96 1 1.30 1 NR 1 0.17 1 1 r NU 1 1 II 7.9 1 1 
1 1 1 1 J , , 1 1 1 , , , 

20 1 9.29 1 1.05 1 NR 1 0.35 1 1 1 NU 1 1 1 1 7.S 1 t 
1 1 1 1 , 1 , , , , 1 1 , 

21 1 £.'12 1 1. SB 1 NR 1 0.26 1 1 1 NU t 1 1 1 7.8 1 1 

1 1 1 1 1 1 . 1 1 1 ; 1 1 1 1 

22 1 5.28 1 2.29 1 NR 1 0.31 t 1 1 NU t 1 1 1 7.8 1 1 
, 1 1 1 1 _ 1 1 , , , , 1 : 1 

23 1 4.95 t 2. 15 1 NR 1 O. 30 1 1 1 NU 1 1 1 1 7,8 ! t 
1 1 I ) 1 1 1 , 1 1 ( 1 1 

24 1 4.73 1 1.80 1 NR 1 O. 18 1 1 1 NU 1 1 1 1 7.7 1 1 
1 1 ] 1 1 1 1 1 1 1 1 1 1 

25 1 S.91 1 1.2B 1 NR 1 0.1& 1 1 t NU 1 1 1 1 7.8 1 1 
1 1 1 1 1 1 I 1 1 1 1 1 1 

26 1 4.29 1 1.42 1 NR 1 0.21 I.I 1 NU 1 1 1 1 7.8 1 1 
1 I ( 1 1 1 1 ^ 1 1 1 1 1 1 

1 1 1 1 1 t , 1 j 1 1 1 , 

28 1 5.62 1 1.62 1 NR 1 0. 19 1 t 1 NU 1 1 1 1 7.8 i 1 

1 1 1 1 1 , 1 1 : , 1 1 , 1 

1 1 1 1 1 1 1 , [ 1 _j ) 1 , 

30 1 5.13 1 1.20 1 NR I 0.14 1 1 1 NU 1 1 1 1 7.9 1 1 
1 , 1 1 1 1 1 , , 1 1 1 1 



^ 



TRBLE 2.1: PflRTICULflTE REMOVAL PROFILE i:DECEMBeP/'i9Q4> 

MOE UPOS 



POSE 1 OF 



n___ I ^.,BB,„„ ' '^°''^- ' cons. I FILTER I METRL RES. I r 

°"TE ] !"!^1°!!L1!I"! _'__ _'__"^° ' ^^^ ' '^^^^^ ^•^^^'-j i pH ! temp . 

!__!:t!;! !__™l__'_^'i*^*I_' ^''***^- ' "^''^ ' '"9''^ ' '"9'^'- ' Rau I Irmat. I Rau I Tr.at t C> 

1 I &. 00 I 1.35 I NR I 0.12 I t I ~~NU I I ' l^ri" I 

_2__' _5^'*^_ I 1.24 I NR I 0.12 I I ~ I ~~NU ! I ! I ^Tq" t 

3 I 5.2-* I 1.52 I NR I 0.26 I II NU I | I '"77e"t 

t I 7.20 I 2.10 I NR I 0.16 I I 1 NU I r I l~77e"~l 

5 I 7.27 I 3. 11 I NR t 0.63 I ( I NU I I | t 77e t 

6 I 7.92 I 2.54 I NR I 0.2fl t ( I NU I | | l~7?8 I 

7 I e.-li I 2.11 I NR I O. la I I I NU I I 1 I 779 1 
e I 5,86 I 2.00 I NR I 0.19 I I | NU t | | I ~77e I 
9 I 5.75 I 2.52 I NR I 0.40 1 I I NU I I | ^!~77e ! 

10 t 6.33 I 2.65 I NR I 0.53 I I | NU I I ' I ~77e~ ! 

11 I 6. -15 I 2.91 I NR I 0.66 I | I NU I I i ! ~77e I 

12 1 7.98 I 1.16 I NR I 0.59 I 1 t NU ~~ I I | ! ?78~~ I 

13 I S. 96 I 1.09 I NR I 0.43 I I | NU "l | I I 778" I 

14 I 43.66 I 2.35 t NR I . 0.30 I I » NU I I J 1 1778 ~l 

15 I 72.58 I 4.11 t NR I 0.44 I I I NU I I ( 17 81 



TABLE 2.1 Cdonfd}-. PRRTICLILRTE REMOVRL PI?OFILE (DECEMBER/19B43 

MOE UPOS 



PHGE 



OF 



''°"^- 1 ^°?^- I '^^'^;^« ; ^^^TRL RES J 

) ' ' "i" I niu p Rl/^Fa Cmg/L) I pH. I TEMP 

-_!!_- 1 „?!:iL_ ; „?:!L" j l^^~" \ ~~°- ==" ' \ " • I "' ! ""nu"" 1 | I j ~yi~- 1 

„!!__ ! _!!:!!__ | __?i?i_ ~ j .""^l" j _ J:!! ' _"""' ' ' "^^ ' ' ~~ ' • '^'a" ! 

-?L_ I _??:!!„_ i __f i?l] I ~_"^~_~ j 7^~^r~ ' "~ "' ' V ' "~Nu~" { I ~ I ! T:b" ! 

-f L_ ! _^!:?!__ ; __?:?°__ I _~^L~_ I _}~h\ ' ' ' "^ ' ' ' 1 '?'b"~ ! 

„?-— i _?!:!!__ I __!:??__ [ ^{_~_ ' " ^11 ' I ' ' "'^^ ' ' < ~ I ~7~e~"\ 

-f !__ I _!!:!!__ |..!:!l" j ""^!' ~ | "2"^'" ' ~_ 7 ' ~ ' ~"nu"~ ! ! ! ! ~?:i" \ 

„f L_ { _:i!:!!„ | __!:!!__ [ _J^~_~ \ "{-W] ' """"" ! ~" { "~nu"~ | ! [ 1 -;:;- [ 

_2^__I_1S.92 J '-^^1 "R I 0722" I I i Nu ! ! j |~r8~l 

-_?!--. 1 ,12:™. 1 __!:!:__ I ^^~_~ ' V^'lll ' ] ' ' "^ ' ~ '"~ ' 1 ~?rr"" ! 

. J°__ 1 _*??:!__ [ _ J:f !._ I '*_ _ ' _ o's;*" ' " ! 1 '~»u I I ! I "^rr" ! 

31 I 122.0 I -(.92 I MP r ~0?52 ~l ! |""nu""| ! ! !~;"I*"~I 



> 



TABLES 3.0 AND 32 
DISINFECTION SUMMARY 



..... POP TABI^ . ..^^^, . DISINFFCTTON SDMHARY: 

unreliable flow records. 

Combined chlorine residuals are not analyzed 

. Free chlorine residuals follovin, P«-^'"«'-f ^ rrlZ'JrZt 

dota/errtd/rrrtU-n^che'Lt rt"Ll ran.e be„een 

dosages are j residual records are not entered 

• t„°tS'«Sts'.Uf th.y'So^n.t fluccuace «.ch outside desired 

range . 
. Total chlorine residuals following pre-chlorination are not 
analyzed at the plant. 
• . Free chlorine residuals following post-chlorination are not 
analyzed at the plant. 
Sulphur dioxide is not used during pre-chlorination 



Tnai.E 5,0: □ IS INFECT lOM SUHMRRV 



MOE WPOS 



PAGE 



OF 



I 



8 



PRE-CHLOPINRTION I POST-CHLOPINRTION 



MHK. t MIN. 1 nVG. I MHK, 1 MIN. 

1 r 1 

t 



I OWG. 

. I 



PRE-CHLORINRTION 



POST-CHLORINHTION 



I- 



MRM. 



I niN. 

I 



1 RVG. 

. ( 

I 
I 

i 

•;i 
i 

I 

1 

I 

I 

-t 



I MRU. I MIN. 



I- 



■t- 



1 nv6. 1 
-I 1 

I I 

I I 

I i 

i 
^ . t 



JUM 



CL2 DaniAnd 
CL2 Oo34ge 

Rntmon i a 



I 
I 
I 
I 

t 

I 



8.92 
13.42 

0.59 



■I- 



3, M 
?.64 

0i03 



Rosid. CL2 Froa 
Rlasid. CL2 Comb. 
Rasid. CU2 Total 



4.9? I 

9.47 I 0.61 



0.41 



I 



o.ns 



0. 12 



0.36 



0.30 t 0.50 



1 



0.64 1 0.11 



I I 1 . 24 



6.95 I 



0.40 



1. 16 



■I- 



I- 



-I- 



I 



I 1.60 I 0.85 .1 l.ie I 



"^UB 



CL2 Damartd 
Cl.2 Dosaga 

flfflAon i a 

S02 

Rasid. rL2 Fraa 
Rasid. CL2 Comb. 
Raaid. CL2 Total 



6.81 
11.31 



2.93 
7.43 



0.56 I 0.04 

I 



■i- 



4,39 
a. 86 

0.42 



I 

I 

I 0.65 

I 

I 

I 



0. 15 



0,31 



0.62 I 0.35 I 0.54 



I 



I 



I O.Sl 1 0.11 I 0.3O 



1 



1 I 1.58 I 0.96 I 
1 



1. 19 



I 



I 
I 
I 

i - 

t 
I 

I 1.05 

-I 



Hi -y 

m l:: 

i : ■»:. 

(- .1: ' 

t t *■ 

I I 

i % 

i * 

I I 

I 0.9O I 0.96 

. I I 



r-infi 



CL2 
CL2 



Damand 
Dosaga 



Rmntonia 



I 

I 

I 

1 

I 

I 502 

I 

I Flasid. CL2 Froa 

I Pasid. CL2 Comb. 

I Rasid. CL2 Total 



10.40 
14.90 

o.se 



3. 19 
r.69 

0.27 



I- 



5.87 I 1 

10.3? I 0.50 I O. 16 

1 t 

0.39 I 0.63 I 0.39 

I I 

I 0.83 I 0.22 

I 1 



1.44 



1 .03 



0.31 



0.53 



0.39 



1.23 



1.21 



t 
» 
t 

I 

"I 
I 
I 



0.65 



0,9e 



TflBLE ;:.0: DISINFECTION SUMMflRS' (cont'd) 



MOE UPOS 



PHGE 



OF 



PRE-CHLOP 



INRTION I POST-CHLORIMFITION I PRE-CHLORINRTION^ 



MRU. 



I MIN. 



1 

HVG. I wn«. 



POST -CHLORINRT ION 



I niN. 

• I 

I I 

I I 

I 0.50 I 0.13 



RVG. I MRK. I MIN. I nVG. 
1 

1 



MHX. 



) niN. I nwG. 



■I- 



■I- 



-If^R 



CL2 Damand 
C:L2 Do3ag« 



I 

I 

I 

I 

t Fininiori i a 

I 

I SO 2 

I 

1 

I 

I 

I 

I 

I 

I 

I Flininoriia 

I 



8.35 
12.85 

O. 51 



I- 



I 2 



^0 
,97 



P;«sid. CL2 Fr»a 
Klasid. CL2 Comb. 
ClQsid. CL2 Total 



0.27 



-1' 



■I- 



■I- 



t.2e 

8.78 
0.37 



I 
0.62 I 0.26 

I 
0.B7 I O. 17 
, . I - 

l 



I 



t 1 . -lO t 



0.51 I 1.09 



0.32 I 
I 
I 
I 
I 
.1 

'i 
I 
I 



0.60 
0.56 



I 



I 

•* 
■I 

I 

f 

I 

I 

I 

I 
-I- 



I 



I 

;l 
« 
i 
I 

\ 

i; 
1 
I I 

I 1.23 I 

-I I 



I I 

I .' 

•» ■■■■"- . i 

: i ■ ■ . ■■•; 

^ . ' I' ■ * 

■I % 

• ■ P - - t 

r 

O.e^ I 0.9T 

1 



r 

■« 
I 
I 
t 
I 
I 

'■§ 
I 

T 



flFlY 



C:L2 Danand 
C:L2 Dosaga 



9. 16 
13,66 

0.59 



3.68 
8. IB 

0.32 



I I 

5.63 I I 

lO. 13 1 0.60 I 0. M 



1- 



I S02 

1 

1 E:*sid. CL2 Fr«a 

1 Crasid. CL2 Comb. 

I R-asid. CL2 Total 



I 

i 0.-11 I o.S'i I 

I 1 I 

I I 0.76 I 

.* I », 

I ■ * ' 

II ' 
f I 1.38 I 



0.-*^ 



0.21 



0.95 I l.M 



I 
0.31 I 

I 
0.51 I 

O.-^O I 
I 

if 
t 
I 



I 

I 
i 
i 
I 

I 

•I 
■I 
I I 

I 1.03 I 
1 : 1- 



f 
I. 



o.eo 



0.92 



TIJM 



I 
I 
1 

1 
J 
I 

I S02 
I 

1 



C:L2 Oamarrd 
C:L2 Dosaga 

Flmmorila 



7.55 
12.05 

0.S3 



CL2 Fraa 
CL2 Comb. 



Rrasid. 
K'asid. 
R:asid. CL2 Total 



4.06 
8.56 



5.73 
10.39 



0.65 



0.36 I 0.60 



O. 10 



O.HO 



0.36 I 

I 

0.50 I 



0.76 I 0.21 
t 



0.40 



I 

1 
1.B8 I 



l.OE 



1.29 I 



I 

1. 

E 

*: 

t 



1-36 



1. 12 



. I 

-i ■ 
■I 
1 
I 

i 

I 

i 

1.24 I 



TflBLE 5.0: DISINFECTION SUMMflRV Ccont'd) 



MOE WPOS 



PHBE 



OF 



t 

I 
I 
I 
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. I 

I 0.24 



I O. 19 

I 0.28 

- 1 



1.21 
1. IP 



0.54 
0.52 



I 0.40 

■I 



I O. 



24 I 



25 I 



3.78 



8.20 
8.05 



0.43 
0.34 



26 



3.^6 
4.61 



9. It. 
9. 11 



0.35 
0.31& 



I t 
II- 
1 I 
I ]< 
I I 
-II- 



1 0.00 

I 0.21 



0.51 
0.63 



I 0. 10 



I 0. 15 



28 



I 

29 I 

30 I 



4 .e:^ 

S.41 
4. 42 



9. 33 

9. 91 
9.92 



0; 35 
. 39 
0.4 I 



I I 
■II 
I I 
II 
I t 
- I I 
I I 



■t 

I 0. 1© 

•I 

I 0.27 



0.53 



■I 

I 0.28 

t 0.41 

I 0.24 



... I . 

I 
- I- 
I 



0.47 

•»— 

0.54 
0.59 
O. 55 



. I 

I 0.33 

-I- 

t 0.26. 



— I 



1 O. 37 
I 0.24 



1.31 
1 . 7G 



1.58 

1 . 28 
1 . ?iV 



ill 



inRLF 3.2: OtSIMrECTTGN PPOFILE < DECfiMBEP JSBfei 



HOE WF'l^S 



fiflGE t IHF 



< PRE-CHLOPITION I I POST-CHI OPINHTION 

DHTK I CL:; I I I PESIOUHL CL2 II CL.;? I I t RE"=nDtJRL CL T 

1 , HH3 I 5(j^. I ,, , fjj^j I ,;jQ-, , 1_^ 

1 0-3IT). I D.33. I I I Frsa I CoiTib, I Totsl t I Dam. I Dos^, 1 I I Fraa I '",oitib. I Tof-i^l 

1 I --:-''"■' I 7.27 I 0.35 I NLI I I NR I NR I I I O.OO I 0.45 1 0.27' I NR 1 I 

2 ( ::.W I 7.86 I 0.J6 I J I I II I 0.19 I 0.49 I 0. 23 I I I 1 . -fS 
15 I -1.59 r ■?.0'?' I 0.75 I I I I II I 0.?50 I O.-l? I 0.2S I I I 1 . 7!:; 

•^ \ -^.-^r \ s.-^r \ o.r.7 \ i i t ii i o. i? i o.ta i o.2y i i i i.-te 

5 I J. 79 I 9.26 t 0. 40 I I I I II I O.OO 1 0.5:5 1 0,00 ( I I 1 , 2T. 

s I 4. 1 1 I e-'ji I o.-ie I I 1 I II I O.OO i o.isi i o.oo i i i 

7 ! Ti.-n,"- I 8.'»r I o.-f? I I I I II I o.;?o I 0.50 I 0.2*^ I t i 

B I 4.04 t 8.5E: I 0.^2 I I I t II 1 O.OO I 0.50 I O. 40 I I I 

9 ) ri.:!5'; I ?■. RE. I 0.41 I I I I II I O.OO I 0.51 l 0.26 l I 1 

10 I 4.62 I ■?. 12 I 0.49 I I I I M I O. 11 1 0.50 I O.S'': I I I 

11 t 4.44 t e,':14 I 0.47 I I I t II I O. It. I 0.51 I O.T.T' I t I 

12 I Z>.3-r I e.47 I 0.46 II I I II I 0.00 I 0.51 I 0. >:> t I I 

13 I 4, 17 I 9. fc7 1 0.46 I I I I II I 0.00 I 0.42 I 0.23 I I ! 

14 I 5,97 I e.4T. I 0.52 I I I I II I 0.21 I 0.53 I O.lfl I I i 

I ' I I I I ,_-, I ^,» — . — .^_ f .._.,__ — J I _ I — [ , j ^__..,. - - . ... . I _ 

1*5 I 4.32 I 9.(32 I 0. 4"? I I I t II I 0.21 I 0.51 I O.OO I I I 1 . .50 



;^ 



!^. 



imjLE Z.i: (DECl£ril9E;Rl98b i:ont'd» 



MCIE KPHS 



F'r«:.E 



iir 



I F'P'E-CHLORINHTION I I POST-CHl QRTHfHT ION 

DMTE I CL;2 I I I RESIDUHL Ct-2 It CI.:; I | | RE'-lrjuni. CLJ 

I I ^„^ I 5,j2 I M -—I NH3 I ^.ni: I - - ■ 

I ri«in. I Dos. ) I I Fraa I Comb. |. Total II Dam. I D.:)::;. I I I fraa t C.rTib, 1 rolnl 

'6 I '•■11 I 9-61 I 0,t7 I NU I I NP I NR I I 1 O.li' I 0. 55 I O.M 1 NP I . I l.:'r 

17 I -l.^'S I e.TT. I 0.46 ( I I I It 1 0.:>0 I O.^i'S I 0,1 r I I I, 1 . ."'0 

le I "»^if5 I e.65 I o.-t2 ) I I I II I o.i;' i g.^6 t o. le i ■ i t i..;> 

19 I 5.?-» I 10.21 I 0. 48 I I I I M ( o.:!-? I O.fcO t O.. 21 I I t 1 . r. I 

20 > 5. i;; I 9.62 1 0.54 II 1 I II I o.;;e l 0.56 I 0.25 I I I 

21 1 4.57 I g. 07 I 0.55 I 1 I I jj | o..^4 I 0.57 I 0-3O I I I 

22 I 4.01 I 8.51 I 0.54 I I I I \\ | o.;:7 I 0.51 I 0,15 I I I 
2S I 5.57 I 8.07 ) 0. 51 I I I I || I 0. 0C< I O. F,4 j o. 14 I I I 

24 I 3.98 I 8.48 I 0.55 II I I 1| | o.OO I 0.42 I 0.21 J I I 

25 t 4.01 I 8.51 I 0.64 II I I n | o..;?' I 0.58 I O.OO I I I 

26 t 4.1& I 9,6«- I 0.54 II t t M I 0..?4 I 0.51 I O.OO 1 I I 

27 I 3.75 1 e. 25 I 0.41 I I t I II I O.lt I 0.5^ I O.OO I I t 
2e I 4.0*l 1 3.54 I 0.41 I I I I 1| l ,3, 00 I 0,^,57 I 0.38 I I I 

29 I 4.00 I 9,50 I 0.45 I I I I I I I 0.12- I O.5.! I 0.13 I I I 

30 I 3.4(i I 7.'3e. I 0.51 I I I I II I O. le I 0.60 1 0.21 t I I 

31 I 3.Bt. I e.S5 I 0.51 I t I I II t 0.,:4 I 0.'=.4 I O.OO ! I I 



TABLE 4.0 

T & O CONTROL, ALKALINITY ADJ. 
AND FLUORIDATION SUMMARY 



NOTES FOR TABLE A.O - T & CONTROL . 

NOTLb *UK iA»i^ ATrAT.TNlTY AP-T ■ & FLCORIDATTnW SUMMARY 

KMn04 and Soda Ash are not used at the Brantford Plant 
NA - Information not available 

'. T^bie^forTaily I & control, alkalinity adj. and fluoridation 

values are not included due to lack of available daily data 
Lime dosage data was available for the last 5 months of 1986 
only 1985 and 1984 values were not available 

Lime daily dosage values were not available. Average daily 
dosages for the month are estimated by the quantity of lime used 
for each month divided by the low lift pumpage rates for che 
corresponding month 



TfWLE ^.O: Tl,n CONTROL BLKflLINITY l=IDJ. 8. 
FUJORIDRTION SUMMRRV 



Moe UPOS 



fRRfl 1 OF 2 



JIIN 



Fl-B 



lifW 



ffl'R 



hry 



IIJN 









igC}6 








iges 


1 

1 * 


1984 


I 

_ 1 




nH«. 


1 


MIN. 1 


flyG . 1 


MRU. 


1 

_ 1 


MlN. 1 

. J 


fiVtS. 1 PIRK. ) 

1 .] 


HIN. 1 


RVG. I 


1 PfiC 1 


o.oo 


- 1 - 

t 


0. 


OO 1 


0.0 1 




* 

I 






NR 1 1 




NR 1 


t KMnO-t I 




1 






NU 1 




1 






NU 1 1 




NU t 


1 Lime 1 




1 






Nn 1 




1 






NR 1 1 




NR 1 


1 Soda flsh 1 




t 






NU r 




1 






NU 1 1 




NU 1 


1 F Dos. 1 








1.04 1 




1 






NR 1 1 




NR 1 


1 r ftas. 1 


l.S-t 


1 


0. 


SB 


1. 16 1 


1.23 


I 
_ 1 — 


1. 


07 1 


1.13 1 1 

...^__ \ — . ] 




NR ( 
t 


1 1 

1 pnc 1 


0.00 


- 1 - 

1 


0. 


OO 


— — —- — 1 

O.OO 1 




1 






NR I t 




NR 1 


1 rnn04 r 




1 






NU 1 




1 






NU 1 1 




NU 1 


1 Lima 1 




1 






NO 1 




1 






NH 1 1 




NR 1 


1 Soda flsh 1 




'i 






NU 1 




1 






NU 1 1 




NU t 


1 F Dos. 1 




i 






0.90 




1 






NR 1 1 




NR 1 


1 F Ro?. t 


1.46 


1 


0. 


54 


1.19 


1.30 


1 

— t — 


o. 


65 


I. 1? t- 




NR 1 
1 


1 1 

1 PHC 


10.00 


- 1 - 

1 


5. 


00 


8. 80 




* 






NR 1 




NR 1 


1 KlinO'l 




1 






NU 




;i 






NU 1 




NU 1 


1 Lima 




■1 






NH 




1- 






NO 1 




NR 1 


1 Soda RsH 




i 






1 NU 




-^■j-' 






NU I 




NU 1 


1 F Dos. 




1 






1.03 




1 






NH 1 




NR t 


1 F R«». 


1.98 


1 





56 


1 1. 16 


1.28 


1 


1 


06 


1. 1? 1 
. 1 -^ 




NR 1 

1 


1 

1 pnc 


lO.OO 


- 1 - 

1 


lO 


00 




1 lO.OO 




_ ( — 






NR 1 




NR 1 


1 if.lloO^ 




I 






1 NU 




1 






HU 1 




NU 1 


1 Liffi* 




i 






1 Hf\ 




ij 






NR 1 




1 NR 1 


1 Soda nsK 




1 






1 NU 




1 






1 NU 1 




NU 1 


1 F Das. 




1 






1 1-05 




1 






1 NR 1 




1 NR 1 


1 F Ros. 


1 i.-te 


1 


O 


.64 


1 1-29 


! 1.24 


1 

— \ - 


1 


.03 


1 I.IO 1 

t 1 




1 NR 1 

1 1 


t 

1 pnc 


1 O.OO 


- 1 - 
t 





.00 


1 

1 O.OO 




^ 1 

1 






1 NR 1 




1 NR 1 


t ICMnO'1 




1 






1 NU 




t 






1 NU 1 




1 NU 1 


t LifllQ 




1 






1 NR 




» 






1 NR 1 


1 ■* 


1 NR 1 


1 Soda Rsh 




J 






1 NU 




t 






1 NU .^ 1 •• 




1 NU 1 


1 F Dos. 




1 






1 1.21 




t 






1 NR 1 




1 NR 1 


1 F Ras. 


1 1.10 


1 


1 


.OO 


t 1.2Q 


1 1.21 


1 

— 1 - 





.er 


1 1 . OS 1 

] J — 




1 NR 1 
1 -t 


1 

1 PHC 


1 0.00 


- 1 - 

1 





.OO 


1 * — " 

1 0.00 




1 

1 






1 NR 1 




t NR 1 


1 >: MnOi 




t 






t NU 




t 






1 MIJ t 




1 NU 1 


1 L. i ma 

1 Soda nsH 




1 






t NFt 

1 NLi 




1 
1 






1 NR 1 
! NU 1 




1 NR 1 
1 NU 1 


1 F Dos. 




1 






1 1 . 04 




1 






! NR 1 




1 NH 1 


1 F Ra?. 


1 1.10 


J_ 





.89 


1 1. 13 


1 0.96 


1 


o 


.87 


1 0.95 t 




1 NR ! 



TRBLE ^.O: T8,0 CONTROL flLKRLINITV RDJ. fe 
FLUOR IDRTIOM SUMMflRy (cont'd. > 



MOE MPOS 



PRBE 2 OF 2 



JUL 



RUG 



1 PRC 
I KMnO'l 
I Li ma 
I Soda flsh 
I F Dos. 
F Ras. 



I 
I- 
SEP I 
1 



•I 

t 

I PRC 
I KMn04 
I Lima 
I Soda Rsh 
I F Dos. 
F Ros. 



OCT 



PRC 
ICMnO-l 
L ima 

Soda R*h 
F Dos- 
F Ras. 



I PRC 

1 KMr.0-1 

I Lima 

I Soda Rsh 



I 
I 
I 

Noy I 

I 



F Dos. 
F Raa. 



PRC 
K.Mn04 
I Lime 



Soda Rsh 
F Dos. 
F Ras. 



DEC 



I PRC 
I |fMn04 
I Lima 
) Soda Rsh 
I F Dos. 
I F Ras. 



1996 



I 



1995 



MRX. 
O.OO 



I MIN. 

■I 

I O.OO 
I 

A. 



I 
1,70 t 0.31 



-I 

0.00 I 0.00 
I 



1. 19 

5.90 



0.20 



. I 

I 3.30 
t 



2.59 
O.OO 



l.OB 



t 



0.00 



1.20 
0.00 



I 1.04 



I- 



0.00 



I 
I 
t 

1 
I 

1.13 r 0.9& 



O.OO 



0.00 



t 

1.09 I 0.67 



1 

RMG. I MRU. I MIN. 
1 



I 

I . .* 

I I 

I I. 

I • 1; 

1 1 

0.85 I 1.65 I 1.21 



O.OO 

NU 

NO 

NU 
0.76 



I 



■I- 



O.OO 

NU 
6. 17 

NU 

o.ae 



I 



1.06 I 1.50 I 1.20 

_, I 



4.80 
NU 

I3.ee 

NU 
1.29 



1.21 I 1.25 I 1.2S 



I I- 

0.00 I I 

NU I •' 

7.07 I t 

NU 1 i ' 

1.04 I 1 

1.11 I 1 . 40 I 1 . 30 



I- 

O.OO I 
I 

I 
I 
t 



NU 
6. 16 

NU 
0.99 

1.06 



I 1.41 



1.23 



O.OO 

NU 

NR 

NU 
l.OO 
l.OO 



1.32 I 



1.25 



flVG. 



NR 
NU 
NR 
NU 
NR 
1.35 



NR 
NU 
NR 
NU 
NR 
1.37 



NR 
NU 
NR 
NU 
NR 
1.25 



NR 
NU 
NR 
NU 
NR 
1.34 



NR 
NU 
NR 
NU 
NR 
1.34 



NR 
NU 
NR 
NU 
NR 
1.30 



1994 



MRU. 



t MIN. 
-I 



I 

I 
I 
-1 — 



t. 
1, 
.*■ 
,t 
il 
I 
-t- 



flVS. 



NR 
NU 
NR 
NU 
NR 
NR 



NR 
NU 
NR 
NU 
NO 
NR 



NR 
NU 
NR 
NU 
NR 
NR 



NR 
NU 

NR 
NU 
NR 
NR 



NR 
NU 
NR 
NU 
NR 
NR 



NR 
NU 
NR 
NU 
NR 
NR 



> 
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TABLES 7.0 
BACTERIOLOGICAL TESTING 



TRBLE 7.0: SflCTf^RIOLOPICnL TESTING '1986? 

MOE WPOS 



PHBE 1 OF I 









TOTAL 


COL I 






FECni 


COL I 






FECRL. STREP 






R 1 


B 


1 C 1 


D 1 


n 


1 E 




F 1 


G 1 


n t 


Hill 


J 1 


JRH 1 


R 

T 


■» 1 


1 3 1 


1 I 


■1 


1 2 




2 1 






1 3 1 


1 1 


FEB 


R 

T 


■4 1 


I f 1 




■1 


1 1 




3 1 






1 4 1 




nnR 


R 
T 


■1 


1 ^ 




4 






4 






1 4 




RPR 


R 

T 


5 


3 


1 2 




5 


1 -1 




1 






1 4 


t 1 


ftnv 


R 

T 


■4 


3 


1 1 




4 


1 2 




2 






1 4 




JUH 


T 


^ 


2 


1 2 




■ ■I 


1 1 




3 










JUL 


PI 

T 


3 


1 3 

1 




3 


1 1 




2 










BUG 


P 

T 


■1 


I 


I 3 
1 




■1 






4 










SEP 


R 

T 


■^ 


^ 1 




5 






4 










OCT 


R 

T 


1 3 


1 3 


1 


1 ^ 






3 


1 








NOV 


R 

T 


1 3 


1 1 


1 1 




1 4 






■t" 










DEC 


1 R 
1 T 


1 3 


1 1 


1 1 


t 1 


1 3 


1 1 




2 











NOfE; Rll results ar-o for 100 mL samplas; t«st9 carried out «t MOE lab, Rasoureos Rd. 



H = Rbaant 


E = O-IO 


H = O-l 


B = 1-100 


F = 11-500 


I = 2-50 


C = 101-5000 


G = >500 


J = >50 


D = >5000 







TH8LE ?.0: 



BRCTERIOUOGICRL TESTING rl9e5> 

. MOE WPOS 



PRGE I OF I 



1 TOTRL COLl 1 FECHL COL I 1 FECRL STPEP 1 


IRIBICIOIfllEIFIGiniHt] IJI 
1 1 1 , 1 1 I i 1 1 1 1 1 

jHN 1 R 1 1 1 4 r 1 1 1 1 3 r 1 1 1 r. 1 1 1 

ITItl 1 1 141 1 1 1 1 1 1 1 

, 1 1 1 1 1 1 1 1 1 1 ----- — -— 

FEB IRI 1 13111 1 I3I1I 1 I3I1I 
1 T 1 4 1 I 1 14 1 1 1 1 1 « 1 1 
, 1 1 1 1 [ 1 1 1 1 1 1 1 1 

HRR IRI 11131 1 I2I2I 1 1 13111 
1 T 1 4 1 1 1 14 1 1 1 1 1 ' 
, 1 , 1 t 1 1 1 — 1 1 < ----- 

RPR 1 R 1 1 13 1 1 ) 1 1 2 t 1 t I 2 1 
1 T 1 4 1 1 1 1 4 t 1 I.I 1 [ 
, 1 1 1 — t 1 1 1 1 I — -— ----- 

mv I R 1 12 13 1 1 1 2 1 3 1 1 1 1 3 1 2 t 
ITI5I 1 1 151 II 1 1 1 1 1 
, , t 1 1 1 1 1 1 1 1 1 1 1 

JUN IRI 1 1 1 3 1 1 1 1 1 3 1 1 1 1 3 t t 1 
|Tt4l 1 1 141 1 1 1 

1 T 1 3 1 1 1 13 1 1 1 1 1 j 1 I 
, 1 1 1 1 1 1 1 1 1 1 1 I t 

1 , , 1 t 1 1 1 1 1 — -— 

SEP 1 R 1 1 1 13 1 12 111 1 1 1 ^ 
ITI3I 1 1 I3t t 1 1 1 
1 , 1 , 1 1 1 1 1 1 1 — -~ 

1 T 1 5 1 1 1 15 1 1 1 1 1 

, , , 1 1 1 1 1 1 1 "T" "I"" 

NOy IRI 1 1 2 t 1 t 1 151 1 1 112 
1 T t 4 1 1 1 14 1 1 1 1 1 1 
, , , 1 , 1 ( 1 1 1 1 — -— 

ITI3I 1 1 131 1 1 1 1 I ' t 



itt. 



NOTE: 



All rosults ar-o for 100 mL samptaai t«st» carried out at MOE lab, Rasourcas Rd. 



n = Rbsent 
B = I -100 
C = 101-5000 
O = >5000 



E = 0-JO 
F = 11-500 
6 = >500 



H = 0-1 
I = 2-50 
J = >50 



TABLE 7.0! BHCTERIOLOijICriL TESTING (iga-*? 

MOE WPOS 



POGE 1 OF 



, — ^oT^'co^;' V FECflrcoi:! "j"-'--^^^-"---" ! 


— , , 1 1 1 1 !"V" 1 1 1 1 -» I 1 

JRN 1 R 1 11111 1 1 t 1 ' 

1 T 1 111 I ' , 1 1 1 

, , 1 1 1 I ,^ 1 1 I2III 

FEB 1 R 1 1 I 1 2 1 1 1 1 1 ' 

MRR I R 1 I III , , , 1 1 

1 T 1 111 1 , , 1 1 

, j 1 1 1 ,Z", 1 12 12 1 1 

flPR 1 R 1 1 2 1 2 1 1 1 t 1 

1 T 1 1 1 j _, , , t 1 t 

, , 1 -"— 4 1 1 13 111 I 

MHV 1 R 1 t 111 I i 1 1 11 

JUN 1 R 1 t 1 1 B 1 I . 1 1 1 ' ' 
1 T 1 -1 1 1 1 — 1 1 ' ' 

t T 1 5 1 1 1 I ^ 1 1 1 1 

, 1 1 1 1 1- - 1 1 13 111 

SEP 1 R 1 » ' ' ' ' - t ! 1 ' ' 
1 T 1 ■< 1 1 t ' ^ 1 ( 1 1 

1 1__^ 1 1 1 1 ~" , 1 1112 1 

NOV 1 R 1 ' ' * ' ' ^ 1 1 1 1 ' 

1 T 1 3 1 1 1 ' ■* 1 1 1 ' 

, , ( 1 1 1 ,'~V~l 1 1 13 1 



NOTE: fill rasults «ro for 100 mL samp t a 



s; tasts carried out at MOE lab, Pasourc«= Rd- 



fl = flbsont 
B = 1-100 
C = 101-5000 
D = >5000 



E = O-IO 
F = 11-500 
G = ?500 



H = O-I 
I = 2-50 
J = >50 






> 

I 



TABLES 9.0 - 

MOE ANALYSIS AND BACTERIOLOGICAL 
TESTING SUMMARY 



TABLE 9 



PLUNT: 



MPOS 
BRHNTFORD HfiTER QURLITY - 3 



VEflR SUntlfiRY (1996 - !984) 



P*g« 1 



GENERAL ChEMISTBY 



1986 



1993 



MHX 



MIN 



flUE 



Mnx 



MIN 



fVJE 



1984 



MHX 



MIN 



RUE 



OHSP 
DETECT ION 

LIMIT" 



DRINKING ; 
UniER OBJ/: 
GUIDELINEI! 



GENERfiL CHEMISTRY 



flLt:flLINITV 


mq/L 


flMMONRIH TDTflL 

mg/L 


cnLCii*i 


mg/L 


CHLORIDE 


mg/L 


COLOUR 


TCU 


CONDUCTIVITY 





umho/cni 

FIELD CHLORINE (COMBINED) 
mg/L 

FIELD CHLORINE (FREE) 

FIELD CHLORINE ( TOTAL) 

fng/L 

FIELD FM 



243.9 

233.4 

. 2B0 
<0.050 



eo.oo 

66.00 

33.0 
10. 8 

645 
798 



1.4B 



8.27 
7.94 



157.3 
146.0 

0.070 
<0.050 



31.20 
41.00 



11.5 
4.6 



530 

552 



1.09 



7.9B 
7.72 



200.9 
197.4 

0.210 
<0.050 



42.80 
52.20 

19.9 
6.4 

607 
669 



243.0 
230.0 

0.550 
<0.050 



72.10 
64.10 



9.0 

658 
689 



1.29 

9.17 
7.81 



1.44 



8.27 
7.89 



133.0 
162.0 

0.200 
<0.050 



44.00 
36. 10 



4.0 



658 
689 



0.92 

e.io 

7.77 



1B5.0 
191.0 

0.340 
<0.050 



50.10 

50.20 



6.1 



658 
689 



i.ie 

8.18 

7.02 



e.2 



4.1 



3.9 



0.2 , 

mg/L 

0.03 

mg/L 

0.1 

0.2 

mg/L 

0.3 

TCU 

0.01 

umho/cm 

O.I 
mg/L 

«vi 

mg/L 

0.1 

mg/L 



250 
mg/L 

3 
TCU 



> 
■0 



CO 



TABLE '' (cont'd. > 



PLANT: BORNTFORD HnTER QUflLlTY - 3 - VERB SUMMflBV < 1996 - 1994 •> 



Paga 2 



GENERRL CHEMISTRY (Cont'd) 



1996 



HRX 



hlN 



RUE 



1903 



MHX 



HIN 



RVE 



19S4 



HRX 



HIN 



PUE 



WISP 

DETECT ION 

LIMIT* 



DRINKING ! 
HflTER OBJ/! 

GUIDELINEll 



FIELD TEMPEPflTUB€ 

deg. C 


FIELD TUPBIDITV 

FTU 


FLUORIDE 


mq/L 


HRPONESS 


mg/L 


MRGHESIUH 


mg/L 


NITPRTE 


mq^L 


NITRITE 





mg-'L 

KITROGEM TOTRL KJELDHHL 
mg/L 

PH 



PHOSPHORUS FILTERED RERCT lUE 
mg/L 



2S.00 
24.03 

19,30 
0.48 

0.16 
1.41 

293.0 

340. 

24.90 
26. BO 

2.eoo 

3.300 

0. 1900 
0.0100 

1.000 
1.000 

8.69 

9.49 



2.50 

1.92 

2.50 
0.16 

o.u 

0.99 

242.0 
244.0 

21.50 

20.50 

1.700 
1.700 

0.0200 

<0.0050 

0.400 
0.600 

B.3? 
7.41 



14.24 
II. 95 

7.29 
0.2S 

0.14 
1.19 

269.0 
288.4 

24.03 
.22.43 

2.330 
2.420 

0. 0900 
<0.0050 

0.640 
0.730 

8.34 

9.05 



23.00 
23.38 

23.30 
0.4B 

0.17 
1.43 

337.0 
339.0 

21,47 
29.90 

3.850 
3.390 

<0.0090 
0.0900 

1.200 

0.600 

9.34 

8.03 



2.00 
1.83 

2.60 
0.20 

0.13 
1.10 

223.0 
216.0 

13.42 
12.93 



300 
800 



<0.0030 
0.0400 

0,700 
0,600 

e.io 

7.82 



12.93 
13.27 

9,34 
0.23 

0.16 
1.26 



284. 
282. 



19.25 
20.25 



080 
080 



<0.0030 
0.0670 

0.960 
0.600 

8.21 



1.39 



0.90 



I.OB 



0.01 
mg/L 

0.9 
nq/L 

0.05 
mg/L 

0.05 

mg/L 

O.0O9 

mq/'L 

0.1 
ntg/L 



0.01 
mg/L 



1 FTU 



2.4 

fflg/L 



■**■ 



10 ng/L 
u N 

I mg/L 
as N 

0.19 

mg/L • 



TOBLE 9 (cont'd.) 



PLANT: BPflNTFORD URTER QURLITY 



HPOS 
3 YERR SUMHRRV t 19BG - 1964 ) 



P«g« 3 



GENERRL CHEMISTPY <Cnnl'd> 



MHX 



1966 

MIN 



nuE 



MAX 



1993 

MIN 



HUE 



1984 



KBX 



MIH 



HUE 



DHSP 

DETECTION 

LIMIT* 



DPINKIN6 ! 
HflTER OBJ/! 
GUIOELINEtl 



PHOSPHORUS 


TOTRL 

mg/L 


SODIUM 


mg/L 


TOini SflL K 


S 


TUPfllDITY 


FTU 


METflLS 




nLUMIHUM 


mg/L 


flSSENIC 


mg/L 


BRPIUM 


mq/L 


BERYLLIUM 


itiq/L 


BOROII 


(ng/L 


CRDMIUM 


mg/L 



R : 

T i 



s ; 

T i 

B i 

R : 

T I 

R : 

T 1 

R : 
T ; 

R : 
T ; 



0.080 
0.060 



0.020 
0.020 



25.00 
1.26 



0.140 
0.350 



0.035 

0.029 

< 0.005 

< 0.005 

0.05 

0.05 

-0.0030 

•TO. 0030 



1.39 
0.24 



0.056 
0.040 



0.032 
0.025 

< 0.001 

< 0.001 

0.05 

0.0& 

•CO. 0030 
<0.0030 



<0.040 

<0.030 



9.46 
0.45 



0.095 
0. I5t 



0.033 
0.027 

< 0.004 
-: 0.004 

0.05 
0.06 

<0.0036 
<0.0030 



0.153 
0.060 



33.80 
0.56 



o.eso 

0.170 

< 0.001 

<; 0.001 

O.029 
0.028 

< O.OOl 

< 0.001 

0.04 
0.07 

<0.0003 
<0.0003 



0.100 
0.060 



2.60 
0.22 



0.029 

o.on 

< 0.001 

< 0.001 

0.015 
0.014 

< 0.001 

< 0.001 



0.04 
0.07 



0. US 

0.060 



10.31 

0.37 



0.356 
0.074 

< 0.001 

< 0.001 



0.022 
0.023 

0.001 

0.001 

0.04 
0.07 



<0.0002 : < O.00O3 
<0.0002 ! < 0.0003 



0.46 



0.350 

0. lao. 



<0.0002 

<o.oao2 



0.21 



0.170 
0.049 



<0.0002 
<0.0002 



0.31 



0.260 
O.UO 



0.01 
mg/L 

b-i 

mg/L 



ng/L 

0.01 
FTU 



<0.0002 
<0.0002 



0.003 
mg/L 

0.001 
mg/L 

0.001 

mg/L 

0.001 
mg/L 

0.02 

mg/L 

0,0003 
"g/L 



1.00 
FTU 



0.05 
ng/L 

I 
mg/L 



5 
mg/L 

0.005 

mg/L 



i 



35 

TJ 






inSLE 9 (cont'd) 



PLANT: 



BRflNTFOBO MRTER OUHLITY - 3 



P«ga 4 



VEflR SUMMflBY ( 1966 - 1984 ) 



IIETflLS (Cont'd) 



1966 



MHX 



MIN 



HUE 



1965 



ttfiX 



HIN 



RUE 



1994 



MAX 



MIN 



nye 



OWSP 

DETECTION 

LIMIT* 



DRINKING 1 
MflTER 06J/i 
GUIOELINEl ! 



; CHPOMIUM 


mq/L 


! COBALT 


mg/L 


1 COPPEP . 


™q,'L 


; CYANIDE 


mg/L 


! IRON 


mg/L 


; LEAD 


«.q/L 


1 HflNGPIIESE 

1'' 


mg/L 


! nOLVBOEHUH 


mg/L 


1 HERCURY 


ug/L 


! NICKEL 


mg/L 


'{ ■ 





p 

T 

R 
T 

R 

T 

R 

T 

R 
T 

R 

T 

R 

T 

R 
T 

■f. 

R 

T 



<0.005 
<0.005 

<0.0I0 

<0.010 

0.130 
<0.003 



0. ISO 
<0.040 

<0.030 
<0. 030 

0.018 
0.003 

<0.003 
<0.003 



0.003 

0.003 



0.001 
0.001 

<0.010 
<0.0I0 

<0.003 
0.002 



0.090 
0.010 

<0.030 
<0.030 

0,013 
0.O02 

<0.001 
<0.001 



<0.015 
<0.015 



0.004 
0.004 

0.010 
0.010 

0.050 
0.003 



0.J23 
0.022 

< 0.030 

< 0.030 

0.016 
0.003 

< 0.002 

< 0.002 



< 0.011 

< 0.011 



0.004 
D.OOS 

<0.001 
<O.O0I 

0.021 
0.007 



< 0.001 

< 0.001 

< 0.001 

< 0.001 

0.004 

0.002 



J 



I.IOO 
0.070 

<o.oa3 
<o.oa3 

0.028 
0.006 



0.002 
O.OIO 



O.ISO 
0.015 

< 0.003 

< 0.003 

0.022 
0.00 1 



0.001 
0.003 



0.003 
0.003 

< 0.001 

< O.OOl 

0.013 
0.005 



0.490 
0.02S 

< 0.003 

< 0.003 

0.025 
0.003 



0.005 
0.005 



0.002 
0.006 



.005 
.017 



260 
170 



0.004 
<0.003 



0.003 
O.OOS 



0.003 

0.004 



0.002 
0.010 



260 

.020 



<0.003 
<0.003 



0.003 
O.OOS 



0.004 
0.005 



0.033 
0.014 



0.260 
0.030 

0.004 
< 0.003 



O.OOS 
0.005 



0.001 

mg/L 

0,001 

mg/L 

0.001 
mg/L 

O.OOI 
mq/L 

0.002 
mg/L 

0.003 
mg/L 

0.001 
mg/L 

0.001 
mg/L 

0.01 
ug/L 

0.002 
mg/L 



0.05 
mg/L 



1.00 
mg/L 

0.2 

mq/L 

0.3 
mg/L 

0.03 

mg/L 

0.03 
mg/L 



1.00 

ug/L 



1? 



TflBLE 9 (cont'd.) 



PLRMT: BBflNTFORD HBTER QUflLITY 



HPOS 
- YEAR SUHMflRY < 



1966 - 1984 ) 



Paga 5 



1986 



METALS (Cont'd) 



Hnx 



MIN 



fVJ£ 



MHX 



198S 
MIN 



ftlX. 



1984 



MAX 



MIN 



FIVE 



DWSP 

DETECTION 

LIHIT» 



DRINKING i 
HHTER OBJ/! 
GUIDELtNEl! 



SELENIUM 


mg/L 


STRONTIUM 


mg/L 


TIN 

<no oni 


ts avai table) 


URANIUM 


mg/L 


VRNROIUM 


mg/L 


ZINC 


mg/L 


PURGERBLES 




BENZENE 


ug/L 


BPOriOFOPK 


uq/L 


CRPBON TETPRCrt-OBIDE 
uq/L 


CHLOROBENZENE 





ug/L 



eO.OOl 
<0.001 

a.se, 

0.65 



<0. 002 
<0. 002 

<0. 004 
<0.004 

O.013 
0.009 



<0.001 
^O.OOI 



0.49 
0.48 



<0.002 
'1^0.002 

<0.00I 
<0.00l 

0.008 

0.004 



< O.OOI 

< 0.001 

0.55 
0.54 



< 0.002 

< 0.002 

< 0.003 

< 0.003 

o.oio 

0.007 



<0.00) 

<0.00l 



t <0.001 
I <0.00i 



<0.002 
) <0.002 



0.009 
0.006 



<0.002 
<0.002 



0.003 
0.002 



O.COl 
0.001 



0.002 
0.002 



0.005 
0.004 



0.007 
0.021 



0.006 
0.007 



1 

% 

t 

i. 
I 



0.007 
0.014 



0.001 
mg/L 

I 0.001 
I mg/L 

I 

'I 



0.002 
mg/L 

0.001 
i*g/L 

0.001 
ng/L 



1 

ug/L 

1 

ug/L 

1 

uq/L 

1 

ng/L 



0.01 
mg/L 



0.02 
mg/L 



S 
ng/L 



10 
ug/L 

350 
ug/L 

3 
ug/L 



t! 

i 



hi 



h ; 



100-300 
ng/L ho 



> 

■o 



to 

-4 



TRBLE 9 (cont'd. ) 



PLfiNT 



BRflNTFDCD 



HPOS 

HflTEP QURLITY - 3 



VEfiR SUMMRRY <l9e6-l«^) 



Paga 6 



1986 



ises 



1984 



PliRGEOeUES (Cont'd) 



WE 



MAX 



HIN 



AVE 



MAX 



MIN 



RVE 



DUSP 

DETECTION 

LIMIT* 



DRINKING 
HATER OBJ/ 
GUIOELINEl 



HIN 



MfIX 



CHLOROO I BROMOhtE T HWE 
uq/L 



CHLDROFORM 



ug/L 



1 ,2-tlICHLOROBENZEHC 
ug.'L 

l,3-0ICHL0RQBENZE^€ 

ug/L 

1,4-DlCHLOROBENZEtC 
og/L 

CI I GHLOROBROMOME THPNE 

ug/L 

1 I-DICHLDROETHflHE 

ug/L 

1 2-OICHLOROETHnNE 
ug/L 

1,1-DICHLOROETHYLENE 
ug/L 

1 1 2-DICHLOBOErHVLENE 
ug/L 



1 i 

i 

R I 

T : 

te 1 
T, i, 

,1, 



T I 

t ■ 

I'i 
t 1 

T i 

\ 
»1 
T 1 

T 1 



113 



105 



210 



2&8 



140 



182 



164 



139 



152 



uq/L 



ug/L 

1 
ug/L 

1 

uq/L 

1 
ug/L 

I 

ug/L 



ug/L 

1 

ug/L 

I 

ug/L 

1 

ug/L 



350 
ug/L 

350 
ug/L 

400 
ug/L 

400 
ug/L 

400 

ug/L 

350 
ug/L 



10 
ug/L 

0.3 
ug/L 



TflBLE * Ccor.l'd.> 



PLflMT; 



BRnNTFORD 



HPCiS 
HfiTER OUHLirv 



3 ' VEflR SUMHflRV (1996 - 1^81 >. 



P*qa 7 



PURGEflBLES CConl'dl 



nnx 



1986 



19B5 



i^a-i 



nvE 



nnx 



MIN 



m^ 



MRK 



HIH 



nuE 



DHJP 
DETECTIOM 

LIHirw 



DRINKIMlj 
HATER ClBJ/ 
GUIDELINE 1 



DICHLORHETHHNE 

ug/L 

1,2 CaCHLORQPROPfinE 
ug/L 



ETHVLBENZEHE 



ug/L 



ErHVLEME 


OIBROniDE 
ug/L 


n-XVLENE 


uq/L 


0-KVLENE 


ug/L 


P'XVLEHE 


uq/L 


TOLUENE 


ug/L 


l.>,2.^- 


rtrRflCHLOROETHflNE 
ug/L 


TETRHCHLOROErHVLEHE 
uq.'L 



I; 

t 



5 
ug/L 

1 
U9/L 

1 

ug/L 



1 
ug/L 

1 
ug/L 

1 
ug/L 

1 
ug/L 

I 

ug/L 

1 

ug/L 



10 
ug/L 



ug/L 



620 
ug/L 

620 
ug/L 

620 
ug/L 

100 
ug/L 

1.? 

uq/l. 

10 

uq/L 



> 

TJ 






TRBLE 9 (cont'd. ) 



PLHNT: 



WPOS 
BPRNTFORD WATER QURLITY - 3 



YEAR SUHMflRV (1986 - 138^) 



P.;.ge 8 



PURGEHBLES (Cont'd) 



1.1. l-TRICHLDROETHflNE 
ug/L 



ug/L 

TRICHLOROETHVLENE 
ug/L 

TOTfiL TR!HnLOMETHflr«S 
ug/L 

TP I FLLIOROCHL QROTOLUEHE 
0RGHN0CHL0RINE5 



MAX 



1986 
MIN 



WE 



; RLDRIN 



: HLPltn BHC 



ng/L 



ng/L 



; RLPHH CHLOROflNE 

: ng/L 



BETR BHC 



! OIELDRIN 



ng/L 



ng/L 



tl 

1 
t, 

R 

T 

R 
T 

R 
T 



R :< 

T [< 



R ; 



R !< 

T :< 
R 1 

T : 

R !< 

T :< 



347 



136 



2 
2 



242 



I 




1965 


1 




1984 


■ ^■^..- 


— .. 1 — 


J .^. — — , 


__ 1 _ 




■ '- 


! MHK 




HtN : nve 


; 


mx 


HIN 


I — — — — — — — 


1 ■ 


"""■""'" - — 1 "" 








i 

i 

S 

l - 
1 

4 

1 ■ 

1 


1 
1 




1 

:| 
1 


! ' 

I 

1 

1 



3oe 



196 



213 



2 : 


2 


2 I 


2 


1 ; 


1 


1 1 


1 


2 : 


2 


2 : 


2 



nvE 



22fl 



171 



200 



1 

ng/L 

1 
ng/L 

2 
ng/L 

i t 

[ ng/L 

r' ■ 

! nq/L 



DH5P I 

detection: 

LIMIT* ; 


DRINKING 1 
HmER OBJ/! 
GUIDELINE It 


1 

uq/L 


1000 
ug/L 


c i 


1 

ug/L 


6 
ug/L 


e S 


I 
ug/L 


30 

ug/L 


h 1 


3 
ug/L 


350 
! ug/L 


+ + ! 
! 


1 
uq/L 


i 


'1 



700 
ng/L 

700 
nq/L 

700 
nq/L 

300 

ng/L 

700 
ng/L 



I 



IRBLE 9 (cont'd. > 



PLRHi: BPRNFFOPO WflTER QUALITY 



YEfl)! SUm-lflRV ( 1986 - 1984 ) 



Page 9 



! ORGHHOCUL OPINES (Cont'd) 


1986 






1965 






19B4 




; DHSP 

* _r*i: Tti^T 1 ntj 


DPIMXIHG ! 
WnTER OBJ/! 
GUIDELINE ; 




MRX 


1 MIN 


HUE 


twx 


MiN ; 


HUE 1 


MAX : 


MIN 


! RUE ! LIMIT* 


: ENDRIH 


R 


< 


•4 


: < 4 


< 


4 


4 


4 


4 1 


■ 




i 


: 4 


200 ! 


i rq/L 


T 


^ 


4 


: < 4 


< 


4 


4 


4 


4 : 


i 
j 




* 


! ng/L 


ng/L ! 


I GflHHfl CHLOPGHNE 


R 


< 


2 


: < 2 


< 


2 


2 


2 


2 i 


1 




1 ■ ■ 


! 2 


TOO ! 


! ng/L 


T 


< 


2 


: < 2 


< 


2 


2 


2 


2 : 


I 
t 




1 ng/L 


ng/L "•" 1 


i HEPindHLOR EPOXIDE 


R 


< 




; < 1 


< 










. I 




i 1 


3000 '*+ ! 


J nq/L 


T 


■■ 




1 < 1 


■• 










■ 1 

1 




1 ■ 


: ng/L 


ng/L ! 


! HEPrnCIILOP 


R 


.- <: 




! < 1 


< 










f- 




1 


! 1 


3000 ! 


; ng/L. 




■^« 




; < 1 


< 














■{ 


: ng/L 


nq/L **^ t 


t HEXRCHLOROBEHZENE 


P 


< 




* ^- 1 


< 










1 




1 t 


to : 


! ng/L 


T 


< 




1 < 1 


•: 










J 

'1 






: ng/L 

I 


nq/L ti 1 


I HEXHCMLOfiOBIJTRDIENE 


P 


< 




1 < 1 


< 










^r 


? 

5 


1 




t .jg/L 


T 


t! 




I < 1 


< 








1 ! 


1 




iiS,.-- 


(I; . 


i 


j. 


















t 


;t 




■i 


,|: ■ 




: HEJinCHLOROETHflHE 


P 


< 




: .< I 










1 ; 


^ ! 




-^i . 


! 1 


19000 : 


: ng.'L 


T 


»^ 




; < 1 


< 








1 1 

* 


J- 
1 






: ng/L 


ng/L e ! 


! LIHDRNE 


■ e > 










■ 


■-%^. 


i 'i. 


1 

1: 




■111 
*■ 

■*i 


1 1 


4000 : 


■ fi'3''L 


T 






i 










1 

1 


i 
i 




■f 


1 ng/L 


ng/L i 


i HETHtlXYCHLOR 


R 






t' 


■ 




5 


5 


5 ! 


^ 


-^ 


"'1: 


! 5 


100000 ; 


! ng'L 


t 






■*', 






! a 


5 


5 ! 


i 






! ng/L 


t nq/L ! 


{ 










r 








! 


i 




:^ 






t HIPEX 


R 


< 


S 


: < 5 


< 


5 




, 


,t' 


■i 


v; 


i 


! 3 




: ng/L 


T 


< 


5 


! < 5 


< 


5 




(: 


I .. 1 


i 






: ng/L 


... i 






TfiBLE 9 (cont'd) 



PLANT : 



UPOS 
BRHNTFORD HHTER QUALITY - 3 - YEHR SUMMflRY < 1966 - 1994 ) 



Page 10 



QRGBNOCHU OPINES (Cont'd) 



OCTflCHLOROSTVRENE 
ng/L 



O.P-OQT 



OXVCHLORDflNE 



PCB TOTfiL 



ng/L 



ng/L 



nq/L 



PEHTnCHLOPOBENZENE 
ng/L 



P,P-DDD 
P,P-ODE 
P,P-DDT 



nq/L 
ng/L 
ng/L 



I 1,2,3,4-TETRnCHLOBaBENZENe 
J ng/L 

! 

! 1,2,3,5-TETRflCHLOROBENZENE 

} ng/L 



I9B6 



MAX 



1 
1 

S 

s 

2 

20 
20 

1 
1 

3 
3 

1 

.1 

5 
5 



HIM 



I 
1 

5 
5 

2 

2 

20 
20 

1 
I 

5 
S 

1 
1 

5 

3 

1 
1 

1 
I 



flUE 



1 
1 

5 

5 

2 
2 

20 

20 

1 
1 

5 
5 

1 
1 

5 

a 

I 
I 

1 
I 
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TABLES 10.0 
MOE ANALYSIS AND BACTERIOLOGICAL TESTING 



NOTES FOR TABLE 10.0 - BRANTFORD PLANT WATER QUALITY 

1 YEAR SUMMARY. 1986 

Refer to Table 10.0 - Footnotes, for comments on DWSP Detection 
Limit and Drinking Water OBJ /Guideline. 

i-' For all parameters in this Table with the exception of 
Bacteriological parameters the monthly results are the sum of 
each sample value divided by Che nvunber of samples analysed. 

r For the treated water presumptive F/A test, a week number was 
provided to give a better indication of when a positive result 
occurred during the month. 
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0.200 

<o.oao 



72.10 
64.10 



1.33 



8.26 

7.83 



3.3 



1.41 



8.27 

7.79 



1.44 



8.27 

7.88 



243.0 
230.0 



7.B ! 



44.00 
36.20 



698 
609 



0.99 



0.2 
mg/L 

0.03 
mg/L 

0.1 

0.2 

mq/L 

0.9 

TCU 

o.ot 

umho/cm 

0.1 

iKq/L 

0.1 

nig/L 

0.1 
*g/t_ 

0.2 



230 
mq/L 

9 
ICU 



^ 






IflfllE 10 (cont'd. ) 



PLRNT: BRHNTFORD 



MPDS 
MRTER DUflLUY 



I -VERB SUHMfWY ( 19B5 



Pmqm 2 



! 

: GEHEPW CHEHISIRY (Cont'd) 










196' 


i 








DHSP 

DETECTION 

LIMIT* 


DRINKINS ! 
HFITER QBJ/i 
GUIOELINEl! 


jnN 


FEB 


MAP 


HPR . 


HBY 


JUNE 


JULY 


HUG 


! SEPT 


OCT 


NOO 


DEC 


: FIEl.O lEhPERniURE 

i deg. C 


P 

I 


2,00 

1.B3 


3.30 
3.31 


3.50 
4.6S 


8. SO 
11.50 


19.50 

IS. 63 


19.00 
21.00 


23.00 
23.38 


22.26 
22.01 


i 19.30 
: 19.00 


13.80 
12.80 


7.63 
8.73 






t 


; riEiD IDPBIOIIY 

: Fill • 


D 
T 


3.20 

0.27 


23.50 
0.26 


10.50 

0.44 


23.00 
0.21 


4.65 
0.21 


7.29 
0.20 


6.74 
0.20 


4.99 

0.21 


; 5.30 
1 0.21 


2.80 
0.16 


11.30 
0.4S 


0.20 




1 FTU 1 


: fdJiiPiDe 


R 

T 


•:0. 17 
l.i9 


<0. 17 
1.22 


0.13 
1.15 


0.13 
1.17 


0.15 
1.10 


0.17 
1.23 


0,16 
1.29 


0.16 
1.40 


1 0.17 
: 1.43 


1,30 


0.14 
1.33 


1.33 


0.01 

•ig/L 


2.4 : 

ng/L : 


; iinPUHE'JS 

! mq/L 


R 

? 




337.0 
33'3.0 


223.0 
216.0 






288.0 
270.0 






: 276.0 
1 266. 






316.0 
319.0 


0.3 
•q/L 


1 

1 


: iifflw^nrH 


P 

T 


■' 


21.20 
24.60 


13.42 
12.93 


* 




21.47 
17.80 






! 20.90 
! 25.90 








o.os 

•g/L 


. c ■ 


; NHPniF 


R 


3.e%o 




2.300 












1 3.000 
! 2.800 






3.300 
3.330 


0.05 
•g/L 


10 ng/L ! 
•< H : 


; NiTPfir 




1 


0.0700 




0.09O0 












KO.OOSO 
! 0.0400 








0.005 

mq/l 


1 i»g/L ! 
at H 


! NltPOBEH TOTAL KJELOflHL 


p 

T 


0.980 




0.700 






, 




■ ■ 


! 1.200 
: 0.600 








0.1 


0.13 1 

mg/L • 1 


; I'll 


R 

t 


n. 10 




fi. 11 


a.?i 


9. 13 


a. 15 


8.22 
7.92 


8.21 
7.92 

- 


! 9.31 


9.27 


a. 27 
7.96 

1 
1 • 


e.34 
9.03 




! t 
■ 1 


: PUCKPHOPtlS FILTERED PEfCTlUE 
!' iTicj/L 

! 


9 

T 
















1 


t 


. 




0.01 

«g/L 


i 



@ 



TfltiLE 10 fconlM. 1 



PLWT; BUflHTFOSD wnTEP OUBLITV - 1 - VERB SUHMflBY ( 1903 > 



Pag* 3 



ncrcem. chehistrv ccont'd) 


JRN 


FEB 


Hm 


1 

1 rvR 




ttnr 


1903 
JUNE 


!- 

JULY 


RUG 


SEPT 

. ........... 


OCT 


NOV I 


— 

DEC 


— 1 

OtSP 

DETECTION 

LiniT* 


DRINKINe 1 
HRTER CBJ/I 
GUIOELINEII 


F'HO'a:'HOBUS TDT«. 

mij/L 


T 


0. 15J 




0.103 


I 










0.100 
0.060 








o.ot 




50D tUH 

mijy'L 


T 








! 
j 


















0.1 

-g/L 




in Till SOLIDS 

mg/L 


R 

T 


























1 
■g/L 




TURHIOITV 

ITU 

METIILS 


T 
-■ 


3.20 
0.56 

J 
} ■ ■ 
t 

■ 


33. BO 
0.29 


10. SO 
0.36 


i 21.60 
1 .0.29 
1, 

t 


4.39 

0.36 

■ 


7.28 

0.34 


6.74 1 
0.22 1 


9.19 

0.37 


4.40 
0.31 


2.60 
0.44 


13.90 1 
0.37 1 


0.^36 


0.01 
FTU 


1 1 
FTO ! 


RLUItlNUH 


R 
T 


0.170 






! 

! O.190 

1 0.066 






0.029 i 
0.029 ! 








O.WO 1 
O.Oll ! 




0,003 
-g/L 






R 

T 








: 














<0.00l S 
<0.0Ol 1 




0.001 
•9^ 


! o.oa t 

: .g/L ! 


fli(j/L 


R 

T 


0.O23 






; 0.019 

1 0.014 






0.029 ! 
0.028 ; 












0.001 


»g/L ! 


BEBVLLIUH 


R 

T 


<0.00l 






; <o.ooi 

1 <0.001 






<o.ooi ; 
<o.ooi ; 












0.001 

■g/L 




BORON 


R 

T 






















0.04Q 1 
0.070 1 




.02 

■g/L 


•3 . ! 
ng/L . ; 


cnmiuh 

nig/L 


B 

T 


<0.0002 






; <o.ooo2 

; ■:0.0002 






<0.0003 1 

<o.ooo3 : 












0.0003 

•g/L 


[ 0.003 •! 
! -g/L 1 



TJ 



0) 



TABLE 10 (cont'd.) 



PLRNT: OBFIHTFOOO 



HPOS 
HRTEB BUflLITV 



l-VEHP SUrtWRV ( IWS ) 



Paqa A 



f——'- *——---——.-- -—^ 


7 










1969 






: ousp 


T 

QQtHKIHS i 


: METALS C Cont'd) 














d-.-... ' 


1 DETECTION 


HATER OBJ/! 


JHN ! 


FEB 1 MOB ! 


RPR 


hhv 


JUNE JULY 


RUG i SEPT I OCT 


MOV ! 


OEC 1 LIMIT. 


GUIOELINCli 
! 


I CHROHtUH 

: .g/L 


R i 

T ; 


O.OOS 1 


i ! 

I : 


0.004 i 

0.003 : 




! <0.001 

: : <o.00i 






: 0.001 

1 -g/L 


0,09 1 


! COBflLT 


R i 
T ! 


<0.00l 


» ! 
1! 


<o.ooi i 

<D.OOI 




i <o.ooi 
: ! <o.ooi 






', 0.001 
S mq/L 


! 1 


! COPPEB 

! mg/L 


R 
T * 


0.007 


1 

" 1 


0.004 
O.OOS 




i 1 0.021 

i ; 0.002 






i 0.001 

i 


I 1.00 : 

1 mg/L i 


; 










^ I 






: 0.001 


! 0.2 i 


!■ CVflNIOe 


R. 




I 






[ J 


1 i 




! mqA. 


I mqA. 1 


1 mq/L 


J 




9 








1 ! 1 




.i 




: IRON 

■>9/L 


R 

T 


0.030 


i 

0.013 1 0.023 


0.220 
0.017 


0.013 


; 1 0. 190 
! 0.070 t 0.016 

■ 1 


1 o.oia : 1 


1.100 

; 0.019 


1 0.002 
I ag/L 


! 0.3 : 

1 iiiq/1. e ! 


1 

: LEno 


R 
7 


■fO.003 


! 


<a.oo3 

<0.003 

0.022 
<0.002 




: ! <Q.ao3 
: <o.oo3 

I i 

! 0.024 


! ! 1 ■ 


t 0.028 


1 0.00) 

I -a/L 

i D.OOl 


! 0.09 1 
i 0.09 i 


nHnwwCSc 

! <»g/L 


R 

T 


O.0O6 


• 




i 1 0.002 

■ * 


! : : 


: 0.001 


! 


1 "^ : 








' ' 






■ ! 




1 <0.00l 


: 0.001 


! 1 


i HOLVBOENUM 


R 




' ' 










: <o.ooi 


! nq/L 


; I 


1 «q/L 


T 




\ \ 






j { 






! 1 

1 i 0.01 


! : 
t 1.00 : 


', HESCURY 


R 




' ' 






1 1 






1 i ug/L 


t U9/L I 




T 




I * 






; 1 






1 1 


! I 


; NICKEL 

: -g/L 

i 

1 


R 
T 


! 0.004 


t * 

i 1 

! 1 


1 0.001 

: 0.003 




: 1 0.002 
] : D.oio 

1 ! 






i : 0.002 


i 1 








""""■ —.———.- 

















% 



TABLE 10 (cont'd. > 



PLOMT: BRONTFORD 



. was 

HBTER OUfiLITV 



1-YEflB SUMHHRV < 1983 ) 



Paqa 9 



HETRLS (Cont'd) 



SELENIUM 


■g/L 


R 


STROHTIun 


mq/L 




TIM 

<no 


unit avcilabU) 




URmiUH 


ng/L 




unNMiiun 


mg/L 




ZINC 


.g/L 




PURGEtWLES 


uq/L 




BENZENE 


BBOMOFORM 


ug/L 




cnOBON TETRfCHLWlOE 
oq/L 




CHLOROBENZENE 





1963 



JflN 



0.006 



FEB 



NflR 



RPR 



MflV 



( 

a.003 1 

0.002 



JUNE 



JULY 



FUG 



0.009 
0.003 



SEPT 



OCT 



NOM 



! <0.001 

i <o.ooi 



<0.002 
<0.002 



□EC 



: Dusp 

-! DETECTION 
: LIHIT* 



0.001 
•g/L 



0.001 
mgA. 



o.ooz 

■g/L 

O.OOI 
•g/L 

0.001 
•g/L 



1 
ug/L 

1 
ug/L 

1 

ug/L 

I 
ng/L 



DRtWflNB 
HRTEt) OBJ/ 
6UIDELINEI 



0.01 
•g/L 



0.02 

•g/L 



3 
■g/L 



10 

ug/L 

390 
ug/L 

3 
ug/L 



100-300 

ng/L h» 



TJ 

8 



rnsLE la (cont'd) 



HPOS 
PLANT I BRflHrFORD MRTER OURLI TV - l-VERR SlHIHflBV 



HB<J :> 



P4i)a 6 











1985 












DHSP : 


tiRiMriMr. 


r PUROEBSLES cr,ont.'d3 




■ IIP 






, 


1 


1 


, 




detect tfiH: 
LiniTx : 


unrpR OBJ/ 


JRN 


FEfl ; 


tlHR 


APR I rmv 


JUHE : JULV : nuo : SEpr ; oi:r : irav : dec 


PMIOeUHE 


: CMLORODieROMOHETHflNE 
: uq/L 


R ! 

r I 




2 : 






■• 


; 


2 : 


1 




2 : 


i 


1 ', 

•jq/L 


ug/L » • 


: CHLOROFORH 

uq/L 


R : 
T : 




121 i 




110 ; 


?i i 


: 209 i 


: 266 : 


159 ; 


! 201 


1 
uti/L 


sr.o 

uq/L t ♦ 


: 1,2-DICHLOROBEHZENE 

; ufl/L 


R 

T 








i 


.1 

*■ 

'4 


s 


• ■l: ■ 

5{; 


1 

i 


i 

■1- ■" 


i 


11: 


1 
ug/L 


100 


; l,3-DICHL0RQBEM2EHE 
! uq/L 


R 

T 








1 

r 


1' 


1 


I': 


i 


i' - 




'Si 


1 

uij/L 


100 

uq/l- • 


: l.l-DICHLOROBEMZENE ,. 
ug/L 

; OICHtOROBROnOMETHRHE 
uq/L 


R 

r 

R 

r 








1 
1 

':■> 

■ '*, 
■If 

't: 


» 

1 
1 


-j 
i 

i 


1 
f 

{; 

i- 
If ■ 

5 


-* 
* ' 
• 

t 

'H 

4 

■■f.' 
,1 


if 

i' 
*.■ 

i 


I 


1 ■- . 


1 
ijq/L 

1 
ug/L 


100 

uq/u » 
wo 

: uq/l. tt 


; 1,1-DICHLOROETHflNE 
: uq/L 


r 










r 

f 


* 


? 


I 

I 


i 

i 

- »'■ 
li 






1 
ug/L 




; 1,2-OlCHLOROErHHME 
J uq/L 

: 1,1-OICHLOROETHVLENr 
ug/L 


R 

r 

R 

r 








: ■■■* 


:■: 

I 

» 


■ ■ i ■ . 


4 V 


■i' 
.* 


1 


i 

! 
J 


.1 " 

» 


1 

uq/L 

1 
uq/L 


: uq/l. r. 

; 0,-j 

: ■«/!. h 


: r.l.a-DICHLOROET-HVLENE 
: uq/L 


1 








r *; 


^ 








ir 


i 




1 
uq/l. 





i 



TflBLE 10 (con I'd) 



FLfl«rt BRfiHTFOHO 



HPOS 
HATER aUflLITV - 1-VEflR SUMtlfiRV < 



IW6 > 



fd9« 



IMS 



PURGERBLES (Cont'd^ 



JRN 



FEB 



nnR 



HPH 



nnv 



jHHE : JULv : nuG ; sept ; ocr 



NOV 



DEO 



0H15P 

DF.TECriOM 

LIMIT* 



nRI KKIHG 
HATER OBJ/ 
GUIDELINE 



OICHLOROHETHflHE 

ug/L 

1,2 DICHLOROPROPRHE 

ug/L 



ETHVLBENZENE 



ug/L 



ETHVLENE DIBROtllOE 



M-HVLEHE 
0-HVLEHE 
P-XVLENE 
TOLUENE 



ug/L 



)/L 



ug/L 



ug/L 



l,l,2,a-TETRflCHL0R0ETMBME 
ug/L 

TETRflCMLOROETHVLEHE 
ug/L 



R I 

f ; 

R I 

T ; 

»\ 

t : 

R ; 
I : 

R ; 

T ; 

R : 

T ; 

R i 

T ; 

R : 

1 I 

R ; 

T ; 



;i 


« 




! 


J 
^ 


- E 


■'*■'. 


« 






I' 


f 


■f 


. .-■ 




■ 



St 



5 
ug/L 

1 
ug/L 

1 

ug/L 



1 

"jg/L 

I 
ug/L 

1 
ug/L 

1 

U9/L 

1 

ug/L 

1 

ug/L 



■10 

ug/L 



ug/L 



620 
ug/L 

1^20 
ug/L 

620 

ug/L 

100 
ug/L 

1.? 
ug/L 

lO 
uq/L 



I 



TRBLE 10 (cont'd) 



PLRNT: 



HBRNTFOPO 



HPOS 
MflTEP QURLITV 



l-YEflR SUMMflPV ( 1983 > 



Pmgt B 









I9B5 i 


WSP ' 
DETECTION! 


DRINKING ; 
MflTER OBJ/I 


PURGEflBLE5 (Cont'd) 




























jHN : 


FEB : 


MHR ! HPH ; 


mv 


JUNE ! JULY ! HUG 1 SEPT 


: OCT 


! NW ! DEC i 


Limr. 


GUIDELltCi: 


1,1,1-TRICHLOPDETHHNC 


p ; 












1, 


?■;■ 


.i 


■I 


1 1 


I 


1000 1 


uq/L 


T I 








! 


1 


1 


5J^ 


1 


f 


1 ! 


ug/L 


uq/L c : 


1,1,2-TPlCHLOPOETHflNE 


R i 










1 


■t 


• f 


i 


I 




1 


6 : 


uq/L 


T ; 












J 


1 


i 


■ 




ug/L 


ug/L • : 


tPICHLDPOElHYLENE 


c : 












■ i 


■|- 


1 


1 


i 


1 


30 


ug/L 


T 










\ 

1 




i 




i 


J 

1 


ug/L 


ug/L h I 


70TRL TP I HflLOME THANES 


P 










1 


i 


! 


'1 


t 


! 


3 


330 : 


ug/L 


T 




tS6 


i 156 


207 


i 

J 


242 i 

• 


1 30B 


! 199 


1 


! 223 


ug/L 


ug/L +♦ : 


1 P I F LIIOROCHL OPOTOLUE NE 


P 










* 


I 


! 


1 
* 


i . 


i 


1 




ug/L 


T 










\ 


t 




■il..' '■ 


i; 


=! 


ug/L ; 


OPGRNOCHLOBtNES ^ 




*■ 




■ 1 


'- 


i 1 
r. ■■:• 


f 
1; 
f 


i; ■ 




1 


1 


[ 1 ; 














1 


i: 






flLDPIH 


R 








1 


1' ■:" 


■ 'i 


1 


1 




■ 1 


1 


I 700 ! 


nq/L 


T 








1 


; 1 


.1 


1 
1 




i 




: hg/L 


; ng/L ■• ; 


OLPHH BHC 


R 










! . %■: 


f 


i 


:| 


1 


1/. 


: 1 


! 700 


ng/L 


T 








1 


! !:■■ 
1 *■ 




t. . 
i 


1 ^ 




1 . 


! ng/L 


! ng/L c : 


PLPHfl CHLUWJUHE 


R 








; 2 


1 :j' 


•it 


i 


f 


1 


.f 


! 2 


: 700 1 




T 








1 2 


1 » 


« 


i 




* 

1 




! ng/L 


1 ng/L ••« I 


BETH BHC 


R 








; 1 


! 


! 


i 




1 


■ i 


1 1 


1 300 : 


nq/L 


T 








: 1 




! 
1 


! 


1 




- 1; 


1 f»g/L 


1 nq/L e ! 


OIELDRIN 


P 








: 2 




! 




! 


■* 


!'^ 


: 700 


ng/L 


T 








: 2 




t 




'• 


' 


' 


! ng/L 


: ng/L •• 



I 



THBLE 10 (c.3nl'd> 



PLfiNT: BBflNTFOBO 



UPOS 
MRTER OUflLITV 



l-YEHO SUHHUPV ( 1903 1 



Paqa f 









1909 






i 

i 


7 ; 

DHSP i DRINKING : 




i 0RGONOCHLOeiNE5 < Cont'd) 




« 








._ * ; 


DETECTION! HHTER OBJ/! 
LIHITi 1 GUtOELtNEt; 




JBH 


FEB i 


HAD 


APR ! 


MAY 


JUNE 


JULY 1 HUG j SEPT j 


OCT : MOW 


: DEC : 












I 




4 : 

4 : 








"IT"""! 


i 1 

t ! 200 ! 




! EMORIN 

! nq/L 


B 
















1 ■ - i 

i " 1 


nq/L ! ng/L 1 
















2 ' 

2 








; 1 


2 i 700 ! 




! GHHHO CHLOPOONE 


















; r 


ng/L : ng/L ••• i 




! ng/L 


















! ! 


! 1 
























* • 


1 ! 3000 ♦♦+ • 




: HEPinCHLOR EPOXIDE 










^ 










■ 1 


nq/L ! ng/L 




! ng/L 




















s : 

■;l . ■ ! 


1 i 3000 




i HEPTflCHLOR 




















i ' 


nq/L 1 ng/L ♦+♦ 




; ng/L 




















■ 'i . • ! 


t : 


10 




i HEXRCIcaROeENZENE 




















j ■ * 1 


ng/L ! 


nq/L h 




1 ng/L 




















'ir .• - 1 








[ 




















,» ■ J 








; HEXHCHLOROBUTHDIENE 


















I 




] 




1 uq/L 




















■ «■ ■ 






















; 




1 


19000 




! HEXnCHLOROETHnKE 
















1 ; 




' 'f 


nq/L 


ng/L • 




! r>g/L 
















1 4 i . 

i * i 

! ! ! 


.4 


t, • 








; LINOflNE 














l 
{ 


i i 
1 ! 


1 


1 
nq/L 


4000 
iig/L 




: ng/L 


















1 ! 


1*. • 








; HETHOXYCHLOB 

; ng/L 












i s 

! 5 

j 


4 
i 


i 1 
1 I ■ 




, 1 . 


3 
ng/L 


lOOOOO 
nq/L 




i HIREX 












! 


i 
{ 




i ■ t" 




3 

nq/L 






i nq/L 














! ! ! 


1 ; 


\ 


J J 






inBLE 10 (ror.l'tO 



PLRNT: BORN T FOOD 



HPOS 
UHTEP OUflLITY 



1-YEHP SUMHHBY ( 1985 1 



P«ga 10 



19B9 



ilBGRNOCHLORINES (Cont'd) 



im 



FEB 



HOC 



RP( 



rmv 



JUNE 



JULY 



RUG 



SEPT 



OCT 



NOU 



DEC 



0H5P 

DETECTION 

LIMIT* 



! 



DRINKIKG 
MflTER OBJ 
GUIDELINE 



OCIfl'HLOPOSTVPENE 
nq/L 



0,P ODT 



nq/L 



nWCHLOPDRNE 


nq/L 


PC8 IDIBL 


ng/L 


PEMTRCHLOPOSENZEME 
ng/L 


P,P-DOD 


nq/L 


P.PDCIE 


ng/L 


P,P-D01 





ng/L 

1 ,2, 3,4-TETCnCHLOPOBENZENE 
ng/L 

1 ,2, 3,5-TETPRCHLOPOBEMZEHE 
ng/L 



9 i 
T ! 

» 

P ! 

T : 

''I 

S ! 

T ,: 

* 

I .1; 



■8 1: 

"t j 

R : 

T : 

R : 

T ; 

p : 

T I 



IS 

t 
t 

s 

5 

1 
1 

I 
I 



9 

9 

■ 3 

20 

20 



% 'I 



nq/L 

5 
ng/L 

2 
ng/L 

20 
nq/L 



r>g/L 

s 

ng/L 

I 
nq/L 

5 
ng/L 

! 1 
1 ng/L 

ng/L 



3OOO0 

ng/L 



3000 

nq/L 

74000 
ng/L 

d 
d 
d 



t! 



8 
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1969 














OMSP ! 


miNKiNe i 


































reTECTION! 


URTER 


DBJ/! 


OvGHMOCHLODIHtS (Cont d> 






































; JHN lEO 1 MFW 




RPR 1 


mv 


1 


JUNE 




JOLV : 


nuG 




SEPT 


! OCT i NOW t DEC ! 

__ t ■• * ^_ * 


LIMIT* • 


GUIDELINE ! 


; I.J.^.S-TETRflCHLOCOBENZENE 


P I 




i 


i 






1 


j 






1 








J . 


1 

I 


1 i 


, 


38000 




1 nq/L 


T i 


1 


I 


t 






I 


: 






1 




i 


1 ' 


* 


: I 


rg/L 


og/L 


a ! 


: THlUUtlH ! 


mi 


ii 


! 

1 


! 








J 






t 




1 


1 


!■ 

1 


- .' 


2 


74000 




; :m^- T' 


t1 

.;4 


i 


( 


1 








■ 




t 




! 

• 


1 
1 


, i 


i i 
i 


ng/L 


ng/L 


•a 1 


; THIimOH 11 


B4 


1-: 


■■.t- 


1|= 


■I 






1 




i 




1 




s 


4 


74000 


! 


■ ng/L 


r4 

. t 






i 


. ■1 
1 








f 


1 






», 




i 
1 


ng/L 


ng/L 


•a ! 

1 


: THIOOnH SULPHOTE 


Wt 


t 


'r. 


i 


J 






l 


!i 


^ 




ji 


- i 


1 




4 




{ 


rrg/L 


t^¥ 


1 


■1 


. 1 


i 






.■I 


, f 


n 




?:-- 


i 


li 


. J 


ng/L 




! 


-■- 


• 




•I 


l! 


t 




• 


'■y 


i 


I 




t; 


i 


1 


1 






J 


} TOXRPHENE 


Q \ 




■i 


f 


{ 






1 


1 


1 




(i 


i . . 


'k 


k 1 


i 




^ 


: <nn onil« available) 


T t 




1 


S ■ 


» ! 






1 


1 
1 


! 
1 




t 
I 




1 


1 






I 


: 1,2,3-TfiICHl.OPOBEHZEHE 


R : 




l 


i 






3 


■ ! 


! 


1 




t 


't " 


% 


t 


9 


10000 


J 


! f^U 


T i 

i 


I 


1 


X. 

■ i 


i 

! 




S 


1 


1 


1 




I 

! 


1 


1 .. 




ng/L 


I ng/L 


y 1 


; l.Z.^-TPICHLGtHieEKZENE 


tt i 


it 


'$: 


i 






5 




1 


1 




1. 


% 


t 


i 


5 


1900O 


J 


nq/L 


T J 


1- 


•1 *' 


1 






S 




t 


1 




! 
i 




-1 




ng/L 


1 ng/L 


\i I 


: l,3,a-TPICHL0B0eENZEHE 


R '. 


f 


1 


J: 






3 




; 


1 




! 


■1: 


i 




S 


! lOOOO 


1 


I ng^L 


T ! 

! 




1 








3 




■ 
} 


1 
1 




1 


1- 


-1 




i ng/L 


: ng/L 


y 1 


; Z,3,6-TBICHL0ROBEHZEHE 


R ! 


J: '- 


t 


i 


i 








1 


■f 




i 


;* 


( 


?! 


3 




J 


! ng/L 


T i 


i 


f. 




i 






!: 


i 


* 




1 


f 


i 


-:^ f 


1 ng/L 




! 


.A 


} 


% ■■ 


1 ■ 


i ' 


:S 






k 


:: 


?l 




1 


:* 


i 


1 • • 


f 




! 


; 2,4,9-TPICHLOROBEHZEHE 


e } 








^ 






^ 


.: 


.ii 




i 


;l 


1 


ii - 


1 3 


: 10000 


! 


1 ng/L 


T t 


i 


1 


^ 


' 1 






i 




'"*'li 




1 . 


•"!: , 


^ 


?;■■' 


: ng/L 


! og/L 


q ; 




! 

t 
1 

S 


■ 

'■ : 


t 

1 


i 


'!" 






1 


•, 


f 




i 


1 


i ' 




i 




] 
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1983 



1RI0ZINES 



JRN 



FEB 



Mm 



RPD 



MflV 



JUNE 



JULY 



HUG 



SEPT 



OCT 



NOU 



DEC 



DHSP 
DETECT ION I 

LIMIT* 



DRINKING I 

uflTER oej/t 

GUIDELINEII 



3 , 6 , fl- TR 1 CHLOPQTOLUEME 
iiq/L 


TClflZTNES 




ftlRCHLOR 


ng/L 


HHEIPINE 


:n9^ 


nTPfllONE 


nq/L 


flTRRZlNE 


ng/L . 


BLflDEX 


nq/L 


HETOLHC(fl.OP 


ng/L 


PPOMETDNE 


nq/L 


PTOHETRYNE 


ng/L 


PBOPflZlNE 


nq/L 



J 

:« 
H 1 
1 ! 

fi I 
,* i 

It 

r 

H I 

i i 

! 

. :t ::s 

"1; 
1 t; 
T ! 

M 1 

*i i 

T ! 

R i 

T 1 

I 

■»^ 
t ! 



i 

I 
I 
i 

i 
j 
i 

'i 
i 
I 
I 

,|i 

I 
1 



: s 

! n^/L 



: 50 

: nq/L 



30 
ng/L 

100 
ng/t 



30 

ng/L 

90 
nq/L 

50 
ng/L 



46000 

ng/L I 

1 0000 
nqA. ! 



1000 

ng/L 



TO' 

J*.. 
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J.. — ._ _ 

: TRIRIINES CConl 'd) 




1985 


OMSP ; 

„^^ _ _ _<_ _^ '_ .__■ ^*^.«.~-' nrrcrnnM' 


DRI«rIHR : 
MRFER OBJ/; 
GUIDELINE : 


JRN : FEB : HRR 1 RPR I mv : 


JUNE 1 JULV : HUG 


SEPT ocr : Moy ; dec 


LintTii : 


: •JENCOR 

; nq/L 


R ; : : : ; 
T I ! : : 1 




-1 


■ 


; 


: 100 ; 

; ng/L 




; SIHflZINE 

; nq/L 


f I" 1 ! : i 

i ! !• ! ! 


i i ' 


1 > 




< 

■* 

I 


•■ no 

' nq/L 


10000 : 

ng/L ! '. 


; spEcrnu pesticides 

: nq/L 


R : : t 1 ! . 

T ; I : I 1 


i i 


i ' 






;■■ 

: 100 

: ng/L 


100000 : 

ng/L ! ; 


: a. 1-0 BurvRic ncio 


R : : : ; : 
r ; ; : ; ! 


\ ! 


! 


''% '' 


■ t 
t 


: zao 

'. ng/L 


leooo ! 

ng/L ! '. 


: Di CHUBB 

; n.)/L 


R : : ; . r : 
r : : t : ; 


1 1 


i . 


1 




: 100 

: ng/L 


spnoo : 

ng/L ! 1 


: PEHTflCHLORDPHENOL 
; nq/t 


R ; ; ! : ; 
T ; ! . J : t 


I 1 


!. 


J 

t 

« 


1, 


: SO 
: ng/L 


10000 

ng/L h ! 


; picLORnM 

: n<)/'\. 


R : : : ; ; 
T : : ; : : 


J J 


\ 


,.5' 
t 


: 100 

: ng/L 




: S.l-Ci PROPIONIC flCIO 


R : : : ; : 
r : : : ; : 


: ;.{■ ; * 


■i 


1 


I: 


ibo 

. ng/L 


; : ! 


; siLvex 


R : ; : ; : 

T ; ; : : ; 


; ; \ 


■ t 




.r ' 


: 50 
. n9/L 


10000 ! 
ng/l. : 


: 2.1, 5-r 

nq/L 


R ; : ; : ; 
r ; ! 1 : ; 


\ ' ' 






1 


50 

■ ng/L 


! 



% 

•« 
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UPOS 
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Pag* H 



SPECIRL PESTICIDES (Cont'd? 


1985 










DHSP ■■ PRINKlNi; : 


JBM 


FEB i MR RPR 


FIflV 


JUNE 


juLv : Bue 


', SEPT 1 OCT ; NOV : dec limit* i guidelihe ; 


: ?,J,i,5-TRErRflCHLOR0PHENOL 
: nq/L 












1 


1 


; 


. \ 


i 


: SQ : : 
:"♦"-; : 


: 2,5,5,6-rErRnCHLOROPHEHOL 
; ng/L 






♦',' '' I ■ ■ 






• 


,4 

'1 




5. 


I 

9- 


: so ! 


; 2,3,'1-rRItHLOROPHENOL 
; ng/L 












v ■ 




■i 




i\ 




; 2,4,5-rRICHLOROFHENOL 
; nq/L 

: 2,1,6-T«ICHL0ROPHEN0L 

ng/L 












■i! 




! 

':{■■ 

r 

1 

'I' 

■".■;■ 


f 

!:. 

1 


! 
! 

t 

I" 


1 56 ! : 
: so I Kiooo 1 


: ORGflMOPHOSPHOROUS PESTICIDES 
■ DIMINON 


R 

r 










i 

* 
11 


1 ■ 
t 




* 

r • 

1 


V 

i 


i 50 1 Hono ; 


; DICHLOHOVOS 

'■ ng/L 












:!;■■ 


II 


! 

« 


.1: 
{ 

■J 


1 


■* t i 


: DURSBftH 

nq/L 


















1 
i 


:{ 
! 

,1 


^ ■ '5 


: ETHION 














! 




I 


f ■ 


■i'^'i, S i 


; OUfHIOH 

; og/L 








1 






1 






; 





i 
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PLflNrt BRRNTFORO 



HPOS 
HflfER QIJflLIrV 



1-VEflR SUMMflRV < 1<>8S 5 



P49« IS 



OROnHOPHOSPKOROUS PESTICIDES CConl'dl 



HRLnrHION 






nq/L 


MErHVLPHRRTHION 




nq/L 


tieTHVLTRirHION 




n9/L 


tlEUINPHOS 






nij/L 


pnnnrHioN 






nq/L 


PHORBnrE 






fiq/L 


RELOftM 






nq/L 


«ONNEL 






nq/L 


HflSS SPEC. 




OI-M-BUrVL 


PHFHnLRrE 




ug/L 



J 










198 


5 










: jm 


FEB 


HMt 


npR 


nnv 


JUNE 


JOLV ; flOG 


: SEpr 


: ocr 


1 


NOV : DEC 














' i. ■ 

1 

!» 
{ 

a ■« 

r- . 

3 ■ 
! 

i 

i 

■ 1 ■ 


4 
J 

■i 

r 

;■{ ■ 
t 

i 
■ 

i 

! 

> 


i. 

.*■■ 
*■: 

f 

■!■■ 
} 

i 

f ■ 
r 

i 

t 

!* 

> 
* 

;f 

\* 
» 

{ 


t 

"■.' 
t 

1 

*■_ 

t. 
1 

'*' 
'■<i 
■« ■■ 

i 

! 
! 

I.' 

! 


! 

! 

s 

• i 

t 

■i 

! 
: 
1 

. ! 

i 

1 

J, 

'! 
■ T 

■j:; 

If 

■*■ 
■:?' 

t' 

■ 




























1 




; 


! 


1 


i 


{ 


t" 












t 











nwsp ; 

OEFECnON: 

tiHirn 



DRINKIN'j I 

HnrtR OBJ/; 

GUIDELINE : 



ng/L 



POOO 
nq/L 



SO 
ng/L 



3SO0O 



O.I 
U9/L 



MtJOO 
uq/l. 



^ 



IfteiE 10 tconl'<l> 



UPOS 



Pici* 16 



: HBSS SPtC. aonl'd> 


I9B! 








om;;p : 


DRttlKIHG ; 

urter OBJ/: 

GUIDELINE : 


JRN : 


EEB 


nnn 


APR ; nnv ; 


JUME ! 


JIILV 


nui; : sept : oct i kou ; dec 


LiMir» : 


• K-OItHLOROMETHVLENE- 
PENfRCMLORORNnLINE 

; OIPHENVL ETHER 


R 

T 














f 

• }■ 

i. 

i 

- _ i 

I- 

1 ' 


! 

I 

'i 

■ ,■: 
■} 


* 

i 

i 

! 

'J 


i 

J; 


0.1 
I 0.1 




: FLUORflHrHEHE 

1 U9'L 

: HEXflCHLOfiOPROPENE 
















i 
i 

■* 
i 

* 


:i 

-i 
-* 

J 

■I 


i 

j . ■ 


O.I 
ug/L 

O.l 
1 ug-*!. 


J 

t 


; nETHVL PHENflMfMRENt 
; ug/L 


















t 

f 
;i 
♦ 




1 


0.1 
ug/L 


i. 


: HnpHrHntcNE 
















J 
t 


: 




i 

■ 


R.l 
ijg/L 


5 

i 

! 


: PENIflCHLOROBUTftOlENE 

I ug.'L 


















1 


I 


1 


0.1 

uq/L 


1 

: 1 


: PEHrfiCHLOROPROPftNE 


















! 


; 


J 


' O.I 
ug/L 


: f 


: PEHrnCHLOROPROPENE 

; ug/L 


















; 


1 


: 


• 0,1 
. ug/L 




: PVRENE 

I ug/L 










«- ;»■ 






! i 




t ■■ 


1 


O.t 
uq/L 





i 
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MHSS SPEC. <Cant'd) 



FEB 



1989 
MHV ! JUNE ! JULY 



RUG 



SEPT 



OCT 



NOV 



DEC 



DUSP 

DETECTIOH 

LIMIT" 



DRINKING i 
HATER OBJ/! 
GUIOCLINEl) 



TETBRCHLORBUTRMC 

og/L 

TETRflCHLDROBIPHEHYL 
uq/L 

BRCTERin 
Dm HFITER: 



TOTHL COL I FORM MF 

Count/IOOmL 

TOTHL COLIFORH BKGD 

count/ I OOmL 

FECflL COLIFORH MF 

count/ lOOnL 

STflNOflBO PLATE COUNT MF 
count/aiL 



TREHTEO HHTER 



PfiESEHT/flBSENT TEST 



HK. NO. 



TOTHL COL I FORM BRCKGROUND MF 
count/ 1 OOmL 



II 

ail 
i 



ISOO 

8600 

77 



1234 

mnR 



3450 

98300 

262 



1234 

flflfW 



I 

I. 



h' 



630 

2910 

23 



1234 



933 

3367 

17 



1234 
nnnn 



414 

10360 

33 



1234S 



I 



1108 
34330 

loe 



1234 



I 
I 

i 
1 
i 

*. 



367 
34333 

97 



12343 
Rfl n 



1179 

48790 

88 



1234 



2833 

27433 

408 



1234 

RH n 



0.1 
ug/L 

0.1 
ug/L 



2447 

18280 

89 



12343 

flflnMn 



3233 

19767 

179 



1234 



3404 
33333 

43 



1234 
RRR 





. ;r. 




r 




,{, 


,., 


■T 




!1 




( 




t 


. 


1 




-1 




« 




t 




■t 




i 




J 




1 


500 


! 




! 








'•■ 




■: ;: 




■ i 


oouo 


1 


Bacti 


1 



^ 






THBLE 10 <conl'd. ) 
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WPOS 

- vEW suwmer < I9fl9 > 
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BflCTEBIB (Conl'd) 



JRN 



FEB 



HRR 



: TDERTED HHTER: (Cont'd) 

; FECfiL CMLIFORtl HF 

) eounl/lOOinL 

'■ii 

• STRMDFIRO PLATE COUNT HF 
! cwjnt/mL 

: IF POESENT /ABSENT TEST POSIT IW: 

! COLIFOBM P/R 

i FECnt COLIFOm P/» 
..! 

'1 

IE, COL I P/R 

: OROHONns p/n 

; STAPH. flUPEUS P/n 



1 1' 



t J 

*: 

»■ 

II :: 

f t 
1 

R ! 
T ! 

B i 

1) ; 
t ! 



APR 







1985 
























- [ 


ouSP : miNKiNQ 

DCTFCTICW: URTEP 09J/ 


; MAY 


: JUNE 




JULt 




AUG 


; 


SEPT 


1 


OCT 


! 


NW 


; 


DEC 




LIMIT* : GUIDELINE 






! 




! 

; 




i 




» 








i 




! 
i 


i 
t 






; 




1 




■t 




I 




if' 




1= 




J 


■ ;i 


1 




1 




■J 




1 




t 




1 




t 




■:i: 


i 


1 




t. 




■| 




1 


, 


f. 




I 




■1; 




:;!• 


I ■ ' , 


i 
1 


! 


'P 
1. 
1 








1 
1 
1 




1. 
» 


1 


I 
1 




I 

t 
! 




1 
I 
1, 


! 
; 

1 ■ 


• 


):. 


■i' 


^ 


t- 




1 




t 




f 




( 




!;■ 


1 


J 


i 


t 




t 




r 




1 




! 




1 




r 


i 






i 




il 




!■ 




t 




I 




1 




» 


,1 






f 




■f. 


-> 


■^;' 




i 




I 




5: 




t 


:i: 






^ 




S;' 




^■: 




i- 




■ J 




i 




t 


- * , 




1 


f 




ii? 




:i 




i 




i 




i 




I 


1" 




1 




:* 


i 




1 




I 




■ # 




t 




t 


1 




! 


•1 




* 




* 




•« 




! 




1 






" t 


! 
; ■ 

51 


t 
1 

i 

1 

i 


f 
I 
I 

! 


• 


s 

t 




w 

;l. 
1 
1 

t 

1 




1 

! 




■ i 

I 
1 

) 

1 

! 
1 




t 

i 

1 

t 




1 

! 

t 
1 

i 


! 

! 
I 

I 

1 

! 



I 
1 

i 

1 
■'«;' 

T 






O) 



TWLE 10 



PLBMT: BBflHTFOBO 



M>OS 
HflTEO OUHLITV 



VE«J SurtlRRV (■ t9B* > 



P»9* I 



GENERflL CttMISTBY 
GENEPR. CHEMISTBV 
flLKRLIMITV 
ntlONIUri TOTAL 
CflLCIUt 

CH.ORI0e 

•g/L 

COLOUR i&i . 

CONDUCT 101 TV 

Uflho/C* 

FIELD CHLOBINE (COMBINED) 
■g/L 

FIELD CH-OBIHE (FREE) 

FIELD CH-OBINE (TOTHL) 

ng/L 

FIELD PM 



JflN 



FEB 



mqA. ' 

L 
•q/L 

■^L 

•g/L 



t t 

1: 

T ! 

I 

B 1 
T i 

I' 

*.;( 

Ti% 

R : 

T ! 

1 

ft I: 

T ! 

e ; 

T : 

». 
p 

It ! 

T t 
! 

R i 

' ,:t 
a i 



e.2 






flPO 



6.3 



6.0 



MAY 



s.e 



S.l 



1984 






1- 




— 1 -— 


juNE : 


JULY 


: 


! 

t 

. 1 




i 

1 
It; 


:l' 




* 


t 

I 

! 




1 

t 

1 


1 
1 

1. 




I 
t 


:1 




^ 


t 


■ 


i 


1 




1 


% 




4 



nu6 



SEPT 






OCT 



NO^; 



5.3 



4.1 



1 

:l 
I 
t 

I 
1 
1 
t 
1 

i: 
i 
t 
i 
I 

! 



4.S 



5.S 



4.2 



DEC 



7.0 



e.o 



DHSP 

DETECTION 

LIMIT" 



0.2 
■q/L 

0.03 
■g/L 

0.1 
■g/L 

0.2 

0.3 
TCU 

0.01 
uaho/c* 

0.1 

•g/L 

0.1 
•g/L 

0.1 
•9/L 

0.2 



DCIHKING : 
HRTER OSJ/i 
GUIDELIICIS 



290 

3 
TCU 



-0 






TRBLE 10 Icorifd.* 



PtflNT : BOflNTFORO 



UPOS 
UFITER OURLITV 



I - YEflB SUMMfWV ( 11B4 ) 



P*9* 3 



1W4 



BENEPm. CtffiMlSTBV (Cont'd) 



jrw 



FEB 



APR 



HflV 



jure ! JULV 



RUG 



SEPT 



XT 



DEC 



I msp 

-1 OETECTIOH 
! LIMIT* 



GCtNKING I 

unieo 08J/i 

SUtDELINElt 
1 



flELO TEMPERHTUBE 
dag. 



FIELD TURBIDITY 



FLUORIDE 



HFPONESS 



naGNESiuM 



HITRRTE 



NtTRIlE 



FTU 



•g/L 



(iig/L 



•ig/L 



log/L 



*g/L 



MITROGEN TOIFH. KJELOflrt. 
ag/L 



ft 
# 

T 

B 

T 

t 

» 
T 

T 

T 

« 
T 



PHOSPHORUS FILTERED REfCTiyE 
■tg/L 



ft. 

I 

R ! 
T ; 



1.03 



0.90 



0.96 



0.94 1 I. OS 



0.98 



I 
it 
1 
I 



1.29 



1.06 



I 

I 

i 
I 
( 
I 
I 
I 
i 
» 
t 



1.22 t 



1.26 



0.92 I 1.33 



0.01 
a^/L 

0.9 
•9'L 

0.09 
■g/L 

0.09 
■g/L 

0.009 
■g/L 

0.1 
•9/L 



0.01 
■g/L 



I FTO 



2.4 

-g/L 



! to ag/L 

1 ac N 

I 

; t ag/L 

! •■ N 

! 

I 0.13 

: •g/L • 



u 



TABLE 10 (cont'd. > 



GENEBRL CHEHISTRY (Cont'd) 



PLRHT: BRHNTFORO 



HflTEB OUflLlTV - I - VEfW SUHWWV ( 1964 






PHOSWORUS TOTBL 

mq/L 


SODIUM 


itig/L 


TOTfiL SOLIDS 


«.g/L 


10B810ITV 


FTU 


METHLS " 




flLUMINUM 


«g/L 


WJSEMIC 


«iq/L 


BARIUM 


(iig/L 


BERYLLIUM 


mg/L 


BORON 

'[ cfimiUM 


mg/L 
mg/L 



R 1 

f } 
I 

S i 

T 1 

C 1 

T ! 



JBM 



0.4S 



FEB 



MM) 



npfi 



0.33 



0.46 



hbv 



0.24 



0.23 



1994 



JUNE 



JULV 



0.21 



0.23 



nuG 



SEPT 



0.29 



0.390 

0. teo 



<0.0002 
<0.0002 



0.37 



OCT 



HOU 



0.26 



0.170 
0.049 



<0.0002 
<0.00O2 



0.26 



Paqa 3 

i tMSP '■ OeitKING 

I DETECTION! MBTER 08J/ 

OeC ! LIMIT. 1 GUIOELINEI 



: 0.01 

; mg/L 
I 

: o.i 

I avA. 
I 

'. 1 
! iifl/L 

I 

i cot 

1 FTU 

I 

I 



0.46 



1 

FTU 



1 

f 
I 

f 
t 

I 
1 



) 

! 

t 0.003 

1 mg/t 

i 0.001 
! ng/L 

1 0.001 

I 0.001 

! mqA. 

t 

i 0.02 

! mqA. 

i 0.0003 

: aq/L 



0.09 
1 



3 
0.009 



-a 



rflBLE 10 Ccont'd.) 



PLHMrt BftnHTfORO 



URTER (njnLirv 



VEAR SUHHRRV ( 1984 > 



P«4« 4 



MErflLS (Cont'd) 



1964 



JAN 



FEB 



BPR 



mv 



JUNE 



JULV 



HUG 



SEPT 



OCT 



NOV 



DEC 



DM3P 

OETECTIOM 

LlnlTII 



PRIHKINC 
UHTER 08.J/ 
CUIDELtNEl 



CHROrtllHI 


nq/L 


COBRLT 


ng/L 


COPPER 


nq/L 


CVRNtDE 


nq/L 


IRON 


M9/L 


LERD 


ng/L 


tinNGANESE 


Hfl/L 


rtOLVBOENUtI 


nq/L 


HERUJRV 


nq/L 


NtCKEL 


H,/L 



0.030 



o.a2« 



0.0» 



0.003 
0.004 



0.005 
O.Ol? 



0.030 



0.004 
<0.003 



0.020 



0.005 
O.OOS 



0.002 

0-010 



0.026 
0.O23 

<0.003 
<0.003 



O.OOS 
O.OOS 



o.m 



0.070 



0.001 

Mg/L 

0.001 
Hq/L 

0.001 

O.OOl 
nq/L 

0.002 

O.0O3 

0.001 
H9/L 

0.001 
nq/i. 

0.01 

uq/L 

0.002 
ug/L 



0.05 
wj/L 



1.00 
H9/L 

0.2 
H9/L 

0.3 
nfl/L 

O.OH 

0.05 
«q/L 



1.00 
uq/1- 



i 



rnBLE 10 (cont'd.) 



PLHHri BRflNTFOM) 



VPOS 
UHTER QUttLirv 



l-VEUR SUHHWtV C 198^ > 



P«q* S 



HE 




T 












i9ei 








D«sp ; 

DETECriCM: 

LiHim 


DRINKIHO : 
UnTER OBJ/: 
GKIDELIHEt: 


nc.inL.9 VL.Qni'a^ 


: JBN TIB 1 HRH : APR ; HflV : 


JUNE ; JOLV 


nuG 


SEPr 


OCT 


■ NOV 1 DEC : 


; SELENIUn 


nq/L 


R i 


S;. 




; 




\ 










1 
■ 




t 

i 


i : 
i : 


0.001 i 

itq/L : 


0.01 
Hg/L 


4 


; SFROHTIUn 


nq/L 


91 

t i 

1 


! 




I 




* 








' 


1 




t 


! I 


0.001 ; 
n9/u : 


• ■ 


.t 

- 1 

1 


; riH 




R ; 




t ■ 


■ 


• ' 


5 




t 




• 


i 












; fno 


unit 4V«il4til«? 


T 1 


5 


! 


i ■ 


t 

. : 


{■■■ 




1 

5 






. ! 




I 


1 ' 






' : 


; URflNIUM 




. t f 


:: 


» 


.; 


- : 


i 




t 




■■■ 


t 




1' 


• 1 


0.002 : 


0.02 






H9A 


- ^1 


1 


.1 


f 


* 


■ ! 


1 


,5 




;, ■ 


■ i 




i ■ 


t 


n9>'L : 


ng/L 


t : 






- 1 




•1. 


I 


*. 


■::i:: 


t 






i; 


-r 




1 


t 








: i;rnaoiuh 




•«l 




! 


\ - 


Hi' 


'■S: 






! 


I 




i 


• ■ T 


0.001 








ng/t. 


r 1 

•1 


1 


I: 


1- 


% . 

4 

<• 


'■!■ 


f 






S 


1 






> 


H9/L 






: ZINC 




■ «M 


s 


■«: • 


l; . 


% , 


■J. 


\ 




0.007 


1 *' 


J 


0.00« 




» 


0.001 


5 






i<»ri. ■'■ 


1 


■ I 


■■:| 


f 


■ i 


1 


1 ■ 




0.00? 


1 

1 


* 


0.021 




J 


Hg/L 


fg/L 


h : 


: PURGEneLES 


. 


. . t 


.* 


"1 ■ 


j 


^ 


':: 


'f 


t 




t 


?, 




j 


ii - 






i 






? 


I 


-r . 


t 


'■' 1 


' ■* 


.{ 


% 




t 


ft 


■ . 


■1 


■t 






i 




"' 




1 


- i^ ■•' 


1 


1 




- ■ s, ■ 


'- ^ 




f 


1 




;l' . 


;l: 








: BENZENE 




ii ' 


?■ 


^s: 




1 


. 1 


:t 




I 


« 




•!■ 


■*■ 


1 


10 






U9A. 


rl ■ 


1 .- 


■ ;| ■ 


3' 


" ■■ i . . 


Sv 




r 


1 




^:. 


i 


U9/L 


u,/L 


h ! 






li 




% 


t 


i 


' * 


1 


it: 


* 


V 


1 




f. 


1 








; BROnOFOMI 




i! ■ 


% 


, 'p. 


• 1 


. * 


•'I 


' r 




t: - 


1 




^i: 


^« 


1 


3S0 






ii9^ 


r ! 






l ■ 


"■ =S : 


t 


} 


;l: 


. * 


i . 


■ "1 




1,; 


■ • 'f ■ 


u^/L 


ug/t 


• t ; 






J 




"J: 


i 


-s. 




:* 


i 




i ^ 


.- 1 




* 


. <i 








: cnneoH rcntnCHLOftiDE 


R : 




.l- ■ 


I: 


1- 


r 


J 


1; 




1. 


■ I 




f" 


' t'- . 


1 


3 






u,XL 


T ! 

* 


! 

J 


■■ r . 


J.-' 
I 


4 




1 


i 




i - . 


■f 
1 




■■*. 


t: 

t: 


U9/L 


ug/L 


h : 


: CHLQROeEMZENE 


» j 


-5.. 


1 - 


4 ■ 


a; 


'■' !-• 


I 


1 




t ■■ 


.. 1 






■ i 


I 


100-300 : 




ufl/L 


1 1 


'*" 


I-' 


* 


* 


t 


'"'t 


■r 




f - 


i 




r 


! 

■ 


' ng/L 


ng/L 


hi : 






00 



IflBl.E 10 '.cont'dJ 



UPOS 



PLHMr: eRUHrFORD MUTER QtJflLirv - 1-VEHB SUMMBRV ( 19D1 > 



Paqa 6 



^.-^-^ ■ — - 


— -''T— "■" 




-- *-— 








i-^e-i 


.- 




_,. 






dh;p : 


DRINKING ; 




; 


; 














, .^_, 




. 




DETECT ion: 

LiniT* : 


MflfEK OBJ/h 
GUIDELINE ; 




« PURGCnBLES tC.ot^Vd} 


•""jflH ' • FEB ; fWR 1 npR : "«'•' ; 


JUNE ; JULV 


I BUG : SEPT 




ocr : Hov : t«Et 




< — ^ = == .„^_^-- 


« 


i 




i 


■:i 


■ 


* 




1 




: 


; ; 


1 ; 


350 : 




; CHLORODIBftOMOtterHWIE 


» ! 


t 


!; 






* 


* 


i 






5 ; 


: 1 : 


«q/L ; 


ug/L tt : 




i U9/L 


J i 


■ 


• 


1 


.1, 


* 


i. 


i 




' ■ .i, 


: : 








:■; 


. ' 


I 


, . * 


•■s ■ 


1 

*. 


5i 


-1. 


V 






■I'-' 


I ; 


1 : 


350 i 




: CHLOROFORtl 


K i 


• 


• 


'5 




1^ 




i6i : 


! 139 


ug/L ; 


ug/L •* ! 




Wf/L 


r t 


X-: 


! 




*-■ 


*. 


1 


■ 


J- 






; : 








: l,Z-OICHL0ROeENZEHE 
uq/L 


i 

f i 




I 

i 


.■if/ 


■'' 
■■ 


■J 

i 


*■ 
1- 


1 
J 


f 


! 




4 
.1 


1 

ug/L 


iOO 

ug/L • 




! I,J-OIi:HL0R06EH?ENE 


IS 




i 


■Sv: 


* 


1 

( 


P 

r 


it 


i 


t 




1 ■ 

1 • 


1 
ug/t 


400 

ott/L • 




; ug'L 


;i^ 'li 


■t 


% 


';!■ 


4 


■1 


J ' 


^' ' 


1 


! 


:» 










:i: 


^ 


.' '{ 


■'1 


.* 




1' 




i 


> 


i 


I 


1 


100 




; 1,1-dicmlorobenzehe 


«*; - 


*' 


• 


'! 




"* 


*.- 


--■.■ 
I 


t: 


■J 


i 


5 


ug/L 


ug/L • 




i Ufl/L 


1 :• 


i 


! 


! 




: 


f 




! 


I 

i 


} 

i 


* 
- :*■■ 


I 


: 350 






■K r 


• 


■ 


1 




1 


I 


*r 


• 




I 


«. 


: ug/L 


; ug/L *t 




ug/L 


T ! 






J: 




■■• 




■.■*■ 

i 


! 


* 
1 




> 


; 1 






:; l,)-DICHLCiROETHftNE 


.«.!5 


* 


t 


'r 


* 


> 
• * 


^ ■■■ 


« 


I 




; 


t 


: ug/L 






: u-j/L 


r ! 


I 


! 




;■> 




* 




I 




i 


[^ 








■■ 


»;' 


:! 


m! 


»■ 


.5 


r 


i 


1' 

5 


1 


1 


•.!■ 


• 


: 1 


! W 




i 1,2-OICHLOROETHflHE 


- ?! 

■ 

1^ 


! . 




'4 


it 


* 

;, 


■* 

\ 

'■.'■■ 


1 
i 

K 

i 

i 


is 

:■*.:; 
■■Mi: 

J*' 


' 


i 


t 

t 


: ug/L 

: 1 

; ug/L 


1 ug/L (i 

: 0.3 

; ug/L ti 




i r,l,?-OItHL0ROETHVLEHE 


T 1 

1 




1 


li 

i 


■'».■. 

r- 

*■ 


i 

t 




J 








1 


: 1 

: ug/L 






ug'L 


r^i 


" :| 


1 


■ i 


!■ 




I'll' 


i! 


i 




! 


] 









I 



"^ 



HPOS 



rUBLE 10 <cool.*<l> 



PLfWTi BRflHTFORO 



URTtR OOBLITV - 1 - VEflR SUHIWRV 



1«1 > 



PUROCRBLCS (Cont'd! 



DICHLOROHETHRHE 

uq/L 

1.2 DICHLOROPROPnME 
' uq/L 



JRH 



FEB 



ErHVLBEHZEHE 



u^/L 



ErHVLEHE OIBROHIDE 



n-KVLENE 


uq/L 


0-HVLEHE 


uq/L 


P-KVLENE 


M«/L 


rotuENE 





uq/L 

1 i,£,2-rETR«CHL0«0ETHnHE 
' uq/L 

TETBnCHLOROETHVLEME 



R : 

T ! 

R : 
T ! 



R ! 




T 1 




r ! 




R : 

T I 


'1' 



MHR 



RPR 



mv 



198^ 



JUNE 



JOLV 



flUO 



SEPT 



OCT 



HOV 



DEC 



mtsp 
detectiom: 
LiniT* ; 



5 

1 
uq/L 

I . 
uq/L 



1 
uq/L 

I 
uq/L 

I 
ug/L 



1 ug/L 

: 1 

: ug/L 



; ug/L 



P«g« 7 



DRIHKIIffi 
HflTEIl OBJ/ 
6U1DELSHE 



40 
ug/L 



1 fWO 
: ug/L 



: 620 
I ug/L 

! faZO 
; ug/t. 

! 620 
: ug/L 

1 100 
! ug/L 

: 1.? 

: uq/L 
: 10 

; ug/L 



2? 



TABLE 10 (front' d) 



PLnr4I: BRHNIFOBO 



HPOS 
HflTEH OUflLITY 



l-¥EflR SUMMflBY 



1984 > 



P*g« B 



1984 



IJIJPGEflBl ES (Corrl'dJ 



JFIN 



FEB 



HflR 



RPB 



JUN€ 



JULY 



RUG 



SEPT 



OCT 



NOW 



DEC 



OMSP 

DETECTION 

LIMIT* 



DRINIflHG 

MRTEB 08J/ 
GUtOELINEl 



1,1, l-TPICHLOP0ETHR«f 
ug/L 

1 l,;'-TPlCHLOBOETHnNR 
ug/L 

IPICHLDPOETHYLENE 
uq/L 

TOTAL TPIHOLOHETHONES 
ug^'L 

IPirLLICIPOCHLOROTDLUEHE 
ug/L 

ORGfilWCHLOBINES 

ra.[»ifi 



HLrHn nun 



nq/L 



ng/L 



qiPm CUIOBDHNE 

ng/'L 



eETfl BIIC 



DIELDOIN 



ng/L 



ng/L 



» ! 

T I 

» 

R I 

T ! 

fi 5 

r I 

r 

T I 



220 



211 



171 



1 

ug/L 

1 
uq/L 



ug/L 

3 
ug/L 

I 

oq/L 



t t 
ng/L 

I 

ng/L 

2 
ng/L 

1 

nq/L 

2 
ng/L 



1000 

ug/L 

6 

ug/L 

30 
ug/L 

330 
ug/L 



700 
ng/L 

700 
ng/L 

700 
ng/L 

300 

ng/L 

700 
nq/L 



i: I 



THBLE to (cont'd.) 



PLnNri BRmrFtWD 



HPDS 
UnT£B OUHLITV 



l-VERR simmRV 



1«1 



Pag« 



OROAHOCHLORINES CCont'd) 



ENORIH 



ng/L 



cnnnA cHLORonNE 

ng/'L 

HEPTnCHLOR EPOKIOE 
ng/L 



HEPrflCHLOR 



n^/L 



HEKnCHLONOBEHZENE 
ng/L 

HEKnCHLORtWUrnOI EHE 
ug/L 

HEKnCHLOROETtinNE 

ng/L 



LIHORNC 

KrHOXVCHLOR 

MIKCK 



ng/L 
ng/L 
ng/L 



JRH 



FEe 



liHR 



RPR 



(inv 





i«i 














OHSP 


ORIHKIHG 






: 


J 


— ; — 




-: — 




DEfECriQN; 


UflTER 


08J/ 


: JUHE 


: JULv : ftuc 


: SEPT 




OCT : HW 


; 


DEC 


LiniTK ; 


GUIDELINE 1 


■ " 


i 




1 


! 




']' 




1 


200 




i 


'i: 




.* 


i 


i 


'i 




ng/L ; 


ng/L 




I 


^t' - ,. 


i 


■i 


1^ 


t 


i 










1, 


::l' 


i . 


* 


■'f 


. ; i 


1 




2 


?00 




# 


ij: 


} 


] 


■■■-^ 




I 




ng/L 


nt|/L 


■ Ml 


t- 


;i 


! 


s 


t; 


s 


\ 










,!■ 


■"'! 


■ 


J. 


1 


• 


\ 


•■ 


1 


300f> 


*♦» 


i'^ 


J 


■ 
* 


i; 


{ 


1 


€• 




ng/L 


ng/L 




''i ^ 


i. 


1 


f 


1 


* 


i;, 










%■ 


ji 




f; 


J 


■ 


1: 




1 


3000 




■t 


t 


j 


!!■. 


{ 


i 


i:- 




n9/L 


ng/L 


• t* 


t 


1 


1 


^^ 


% 


i 


M 










f^ 


I 


i 


■f 




i 


R 




I 


10 




S' - . ■ 


■j: 


i ■ 


■1: 


t 


i 


I- 




ng/L 


ng/L 


h 


f 




! 


•j: 


t 




ir 










,f 


J 


1 


.:f 


1 


{. . 


% 










t 


t 


i 


,i 


}; 


f" 


1 












l- 


1 


:f 


{. 




t 










i' 


f 


i 


t 


i. 


■ ■ , 'i ' 


»•■ 




1 


IWOO 




ji 


i 


i 


i 


! 


■ i 


|- 




. n,/L 


' ng/L 


• 


f. 


i 


I 


t 


j 


'i 


t. 










«■ ■ 


} 


:};' 


ti 


.% 


% ' ■ 


t 




! 1 


'WOO 




r 


J 


i 


t 


' 1 


;r J; 


f 




: ng/L 


: ng/L 




1 - 


i - 


i: 


V 


f 


■ ■- i^ 


1 










{' 


■ r.- 
* 


I 


• 


{ 




I 




: 5 


: 100000 


i 


; V 


: 




; 


1 




1 ng/L 


: ng/L 




^ 


i 


1 

■!,.■ 


! ■ 


, J 


i 


t 




: 5 






i 


3 


* ■ 




1 


<: 


1 




: ng/L 







t: 



TftBLE 10 Ccont'd) 



pumri SRfmrFoRD 



UPOS 
HHTER OUBLirv 



i-VEflR sumnRV 



ITOi 



P*9a 10 



ORGnnOCHL GRIMES (Cont'd) 



OCT HC HLORDS T VftENE 
ng/L 



ite^ 



O.P-DOr 



OMVCHLORDHNE 



: PC* roTdL 



nq/L 



nfl/L 



nq/L 



: PElirnCHLOROSEHZENE 
ng/L 



; P.P-OW 
; P,P-DOE 
I P,P-OOT 



ng/L 
ng/L 
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HEXHCHLOROPROPENE 

HETHVL PHENflHrHREME 
uq/L 
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uq/L 



19ei 



JRH 



FEB 



nptt 



mv 



JUKE 



JULV 



* - 


t 


^K . 


'I 


i 




t 


1 



nuG 



SEPT 



OCT 



HOV 



0€C 



4: 

i 



„-!- 



DtlSP 

DETECTION 

UnlTi 



0.1 



uq/L 

0.1 

uq/L 

0.1 
uq/L 

0.1 
ug/L 

0.1 
uq/L 

0.1 
uq/L 

0.1 
uq/L 

0.1 
uq/L 

0.1 
uq/L 

0.1 
uq/L 



DRIMKItIC 
UATER OBJ/ 
GUIDELINE 



I 



TABLE 10 Ccant:>d.> 



PLUHTi BRHHTFORO 



UP05 

unrER ouniirv 



I - vEfw sumiHRv c wei ) 



P*9> IP 



19Bi 



HnSS SPEC. CConfdJ 



rETRRCHLDRBUTftNE * '■ 

uo/L T 1 

* 

TETRnCHLQROeiPHENVL R ! 

oq/L T I 

BRCTERin . . i 



RRU HRTERi 



TOTftL COLIFORH HF R ! 

count/ lOOnL ' 

rorm. coliforh bkbo * | 

count./ lOOnL 

FECBL COLIFORN HF R '• 
count/ IOOhL 

ST-flHORRD PLflFE COUHF HF R I 

csunt/HL I 

TREnrED MUTER | 



pftESEHT/nesEtir test t 

TOrdL COLIFORH BfiCKBROUHO HF T 

count/ lOOnL 



JflM 



FEB 



R RPR 



imv 



*WME 



i9e 
loes 

21 



iio 

5033 
101 



a^oo 
2sma 

261 



IM 

IMS 

3 



IM 
5350 

? 



JULV 



nuo 



SEPT 



OCT 



NOV 



DEC 



Z1B 

B&PSO 

H3 



I 
-1; 



3BS1 

33S20 

56 



1 
I 
1 

I 

.*■■ 

! 



213 

66250 

92 



31000 

6a 



326 

0-168 

2? 



OMSP 

detection: 
LitHTK : 



0.1 
U9/L 



DRimciHG : 

UflTER OBJ/; 
GUIOELlHEi: 



0.1 
ug/L 



6200 ! ?933 

S?333 ! 12000 

t 

2?1 ! 213 



500 



* 


V 


..■-, 




f 


;! 


■t 


ti 


- ^^ 




:4: 


■i 


'f •■- 


. i 


I 




■i 


:l 


t 


f 


■'!- 




i; ■■ 


i 


i 


'i. 


'J: 




■'»■■ 


t 


* 




■ j. 


u 


: ODMQ 


: 


* 




t 

•5 




: Bocti 


J 


i 


i 


i 




: 


1 






TABLE 10 Ccont'd.) 



PLHNT: 



HPOS 
BRftNTFOKO HftTER OURLI rwnrER OUflLITV - 1-VEftR SUWWRV 



l«^ 



P«4« IB 



1 linCTERIfl CConl'd> 




i9B1 












OUSP : ORtHKtHQ 1 


r 


JIM FEB 


mm 


flPR 


-, '—. 1 . utrtLIIUN: HHTER OBJ/! 

HfiV : JOHE I JUtV : BUG I SEPT j OCT I HW : DEC : LWUii ! CUIDEtlNE ! 


i rREflTED URTER: (Cont'd} 




I 






J ! 


I 

1 


V • 


t 


* 


! 
■J 


1 "- 1 • 1 

i i i 

' s > 

8i f : 


! FCCnL COLIFORH HF 

I count/ IOOhL 




i 

t 


■ 




1 * 

i ! 

• 1 1 . 


X 

i 

•9- 

1 


i 


: 

■i 
i 


J 
t 
1 
f 


■'» 

i 
i 


"1 

! SniNOmD PLflFE COUNT tlF 


r 










J' 


J 

i 

.1 

: 


'J. 
s 
J 


1 


! 

■ .' 

'1 


{ { I 
: I s 
; t 4 


1 counl/HL 

i IF PRESENr/RBSENr TEST POSITIWEi 












t 
1 ■ 


1 

'* 

i 

1 - 


i 
.1 

J 

t 
■ 

1 , 

■V 


t. 
1 

1 

1 

} 
S 
t 

t 


4 

i 

* 

i 
i 

! 

i 
i 
t 




: COLIFCHIH f/n 

1 

! FECnL COLIFMH P/B 


: } } 

I ■ A 1 
1 • . i 1 


: fM»OHO«ftS P/« 












- .if: 

-.1 
1 

1 


-i 
:i 

i 


t ■ 

'J' 

! 

f 


• 

t 

i 


i 

'■i 
i 

! 

:S 
■ i 


1 J i! 

1 1 1 
J 1 J 

J i ! 

1 ! ! 


; STBPH. RUfKUS P/ft 












; 


1 


; 








i 

1., .■ • ■ 
li 










' t ' 


t 

,:« 
■*■ 

''4 

■w 

S - 
4' 

.:! 

■% 

'*'■ 


■i 

i 
%' 

'i 

f 

i 
I 


i 

!. 
5 
! 

• 
■ 


s 

{ 
; 

? 


i - 

* 

i 

! 
1 


.* - j : 

'■ it -■ ! 

! 

J: ■! ■ . i 
5 1 it 
i s ■ 1 

■1 1 ■ ;? 



mr olhar th*n OHSP DalacUon Linit 
fK)IO;'n/o«t 



TJ 
1 



APP-195 



TABLE 10.0 - FOOmPTES 



1 = M« lndr«l*Ml fMtiMtM r«r AfMKy •f gut^MM wifltn 

c = C«Hf«ritU »t«U D«M»-t«Mit tf llMlMi *et»*ii L«*«l 

« ■ owo f«p OBf icMUlM •t*«r iMMT* Mie* M HMO? Mtf moTi 

ttSCPA aikiMt •Mt#tl(M 

uniutf SUMS CiwInMMUl rr»UclHB AfMcy |«»*| •*<••» ••••I '•«■ ••«*««H«n UmiUIw 

•tlMT ISM*rt) 

USCM prt»Mi< SMlaM cMitMlnant Icwal far *-lakl«g MUr 

„,,,„tm HMltk wrf IKlf-r. C«w4»/0nt«rU MlnUtry .f Um l»wtr««««it fMlAallM «>«• 
h ■ wrld Hultk OrfMlistIwi lailll ^14altM 
li* » ■orld trtilUi Orf*il»tl*ii (!••» 0*ur T1ir»»li«l« 
•9/L > ■MliiraM »w lllra, M^U »m- ■llllMt. itfm\ 
itfA ■ nwiir— I MT tlU«, MTts f*r trItllMi, (i»t| 

Pr«MnM/«kMM» « alcnftlelnlul »»» »• «•<>"*• !" "■ ■■ " "^ *"»• •' ctHtwrm Mcurla 
R ■ raw mmtMt 
I = TrMt«< OrtaklM* WUr 
t « OOHD intwl* MxlHM •cc*»takl« concwtratlM, (ItMC) 

09/L = ■IcrvflTwa Kf lttr«, parts m«" fcl11l««. <P»*I 

, . MM Yor« Stau nwt« •«< 0*«ir) pr«p*s«4 trtfUlmg ••tw «Hld«llM 

*^* 3 t»Ul TrIlMlOMtlWMS 



•a 

•P 

9 



*** 



caAlMtf Utal: Mptadilar an« Haptachlar EpMl4a 

* = tr othar than OIISP Datactlan Halt 

*• s total ar AlArtn aiid Olaltfrln 

s Chlarrtana I* a alHtMra af alpka and imm Immt* 

= Mlniatry af tha Cn«lra«iMiit wi HaalHi •«« (Hlfara Cana4a, (IMM:) 



«*• 



APPENDIX 3 
INSTRUMENTATION AND CONTROL /SCADA SYSTEM 
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APPEMDIX 3 
tMSTROMEMTATIOW AND CONTROL /SCADA SYSTEM 

1.0 General 

In early 1988, a work program was initiated at the plant - 
involving both Brantford staff and contractors - to provide 
significant upgrading to the instrumentation and control systems, and 
to provide a computerized Supervisory Control and Data Acquisition 
System (SCADA). " , \ 

The following description is written from the perspective 
that these alterations were completed. 

2.0 I NSTRTMENTATI ON AND CONTROL 

The instrumentation used in the plant is all 

electronic/electrical type which generates a 4-20 mA DC signal for 

interfacing with monitoring and control devices. ' ' . 

Combining the SCADA system with the instrumentation and 
control system provides for various modes of control either by local 
control panels/consoles or remote terminal units or central control 
equipment. The control modes are: . 

i) local at the device or control panel; • 

' ii) local/auto from the remote terminal unit (RTU) ; 

iii) local/ auto from the central control equipment via the 
remote terminal unit. 
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3 ,ft SUPERVISORY COMTROL ftKP DATA ACQUIS ITIOW (SCADAl 

The SCADA system in use operates in a distributed control 
concept. System components are located throughout the plant and at 
remote sites and is comprised of the following: • 

1 - Main control room complete with dual microcomputers 

monitors, printers and other peripheral ec[uipinent. 
1 - Low iift Remote Tepftilial Unit 
1 - High Lift RTU 
1 - chemical RTU 

1 - Mini plant (Hydro Generator) RTU 
5 - Filter RTU 

2 - Off Site RTUs 

1) Albion Street Booster 

2) Park Road Reservoir and Pumping 
2 - Off Site Input Devices 

1) King George Street Elevated Tank 

2) Usher Street Elevated Tank 
1 - Remote Management Terminal 

1 - Laboratory Terminal 
1 - Maintenance Terminal 

The central computers are always in communication with the 
remote terminal units and are capable of monitoring and controlling 
all input 8/ outputs connected to each RTU. Each RTU ie microprocessor 
based and is capable of exercising control over all connected 
input /output devices in a pre-programmed method or can accept 
modified or new programs from the central control system. However, 
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under distributed control the RTU can lose communication with the 
central computer and maintain control over the process. 

4.0 IKSTRUMENTATI ON AMP COMTROLS 

The areas under consideration can be identified as follows; 

1. Main Intake 

2. Screen Building 

3. Low Lift Area 

4. Filter Area 

5. Chemical Feed Area ^ 

6. High Lift Area 

4.1 Main Intake Gates 

The raw water supply to the plant is taken from the Grand 
River and is controlled by three intake gates which are manually 
operated and are located 1 km from the main plant. These gates 
basically control the canal level at the screen building. Manual 
adjustments are made approximately once per week. ^ 

4.2 Screen Building 

In the screen building, there are two manually operated 
screens and one manually operated chlorinator. There is electronic 
instrumentation to measure and transmit signals to the low lift 
building for the following: 

- Hydraulic Differential Across the Screens 

- Canal Level ' • 
Chlorine Gas Leak 

- Building Security 
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4.3 Low Lift Building 

The low lift building contains the following equipment: 

Four Low Lift Pumpfl 

3 - Fixed Speed 

J - Variable Speed 
two Air Blowers 

1 - Single Speed 

1 - Two Speed 
Three Carbon Mixers (external to the building) 

3 - Single speed 
I nst ruinent at ion 

- Verituri Type Flow meter complete with Control Valve 

- Magnetic Type Flow meter 

- Chlorine Residual Analyzer 

- Temperature Transmitter 

- Building Security System 

- Settled Water Level 
R^note Terminal Unit 

1 - RTU complete with Junction Cabinet 

4.4 Filter Area 

The filter area consists of (5) five filters each having 
the following instrumentation and control devices: 

- Effluent Flow Transmitter 

- Loss of Head Transmitter 

- Level Alarm Probes 

- Inlet Gates ' 
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- Drain Valve - • 

- Effluent Valve 

- Agitator Valve 

- Wash Inlet Valve 

- Turbidity Sample Point 

- Filter Control Console 

- Remote Terminal Unit 

- Backwash Flow Transmitter 

4,i High Lift Area 

The high lift building contains the following equipment; 

Pumping Units 

- 4 Fixed Speed Pumps . . 

- 2 Diesel Driven Pumpa 
power Generation 

1 Diesel Driven Generator 

Instrumentation 

- 1 Treated Water Magnetic Flowmeter 

- 1 Chlorine Residual Analyzer 

- 1 Clearwell Level Transmitter 

- 1 Suction Well Level Transmitter 
1 Discharge Pressure Transmitter 

- 1 Treated Water Turbidimeter/Transmitter 
1 Treated Water Temperature Transmitter 
1 Treated Water Diesel Flow Meter 
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4.6 Chemical Feed Area 

The chemical feed area contains the following equipments 

Chlorinators 

1 - Flow Paced Pre-chlorinator . - 

1 - Manual Set Pre-chlorinator 
1 - Manual Post-Chlorinator 

Sulphur Dioxide 

1 - Manual Set Sulphonator 

Ammonia (Gas Type) 

1 - Manual Set Ammoniator 
1 - Flow Paced Ammoniator 

Silica 

1 - Manual Set Silica Pump 

Fluoride 

1 - Flow Paced Fluoride Feed and Wetting System 

Lime 

1 - Manual Lime Feed Pump 

2 - Lime Holding Tanks 

1 - Lime Day Tank 

2 - Manual Lime Solution Becirculator Pump 

Alum 

1 - Manual Alum Feed Pump 

1 - Storage Tank • ^ 
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5.0 REOUI RED ^ RECOMMENDED SYSTEM EXTENSIOM 

In order to improve the operation of the plant the 
following remote terminal units and instrumentation and control 
equipment is required. 

5»i Main Intake 

■ The main intake requires the automation i.e. electric gate 
operators for the three gates, and the installation of a remote 
terminal unit. ■ 

1 ,i Screen Building 

Screen building requires the implementation of automatic 

screen controls. 

|Jii{ * Chemical Systems 

The chemical systems require the automation and 

instrumentation of the following: 
- Automatic Control for: 

1 - Pre-chlorinator (in place) 
1 - Post-chlorinator 
1 - Sulphonator . 

1 - Ammoniator (in place) 
1 - Silica Pump 
1 - Lime Pump . " 

1 - Alum Pump (actasol unit - in place) 
Instrumentation for the following: 
1 - Alum Level Transmitter 

1 - Silica Level Transmitter 

2 - Lime Level Transmitters 
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SITE LOCATION PLAN 

FIGURE 1 
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BRANTFORD WATER PURIFICATION PLANT 
WATER PLANT WASTE STUDY 

1.0 INTRODUCTION 

As shown in Figure 1, the Brantford Water Purification Plant, which is 
operated by the Brantford Public Utilities Commission, is located at the end of Morrell 
Street, south of Grand River Avenue on a large tract of land between the Grand River and 
the Hohnedale Canal. The history of development of the water purification plant and its 
current major physical and chemical treatment processes are described in the following 
paragraphs. . . ' 

The Brantford Waterworks began as a privately-owned pumping station in 
about 1870 on Colbome Street in the City of Brantford. Water for this plant was obtained 
from a spring-fed creek. As the population increased, the waterworks was purchased by the 
Municipality. The Municipality then estabUshed the system at the foot of Morrell Street, 
tip to 1931, the water supply was obtained from an infiltration gallery with the only form 
of treatrnent consisting of disinfectant with chlorine. As the demand increased, the natural 
deposits where the infiltration gallery was located were not able to supply the water demand 
and therefore a blending in of river water to the former raw water supply was initiated. Use 
of the blended river water/infiltration gallery water required treatment and in 1931 a 
treatment system consisting of coagulation, flocculation, sedimentation and filtration was 
constructed to permit the use of the river water. 

in 1945-1946, as a result of increasing demand and the poor water quality in 
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the Holmedale Canal, the disinfection system consisting of marginal chlorination was 

replaced by &ee residual chlorination to enhance disinfection. Activated carbon was also 

introduced to aid in the reduction of taste and odour problems. 

The treatment plant remained unchanged until 1962 when the plant was 

expanded and modifications were made to the chemical treatment. At the time of this 1962 

expansion, modifications included a new intake structure, screen house building, pre- 

treatment basins for chlorine contact and carbon contact, low lift pumping station, and flash 

mixing chamber. * 

The current major physical and chemical treatment processes employed at the 

Plant are as follows: 

ja| Pre-chlorination; 

If^ Screening; ■ ; . 
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Pre-treatment basins for chlorine contact (provided with aeration to prevent 
freezing); 



|i| Carbon contact basins (provided with aeration to prevent freezing); 

i| Low lift pumping; • * 

@; Pre-ammoniation; 

f) pH adjustment using calcium hydrate; 

|[| Flash mixing; 

41 Coagulation/flocculation/sedimentation; 

j) Filtration; 

^ Fluoridation; 

% Water storage; ' , 
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m) Post-chlormation or de-chlorination with sulphur dioxide; 
n) Post-ammoniation; 

o) High lift pumping. 

There are three basic waste streams (other than sanitary wastes) which are 
generated intermittently at the plant: screening wastes, settling tank sludges and filter 
backwash. In the following sections, the volume and quality of wastes will be discussed, the 
present methods of treatment described, and alternative methods of treating the waste flows 
reviewed (including estimated costs of treatment). 

For a more complete discussion of plant processes and facilities, reference 
should be made to the main body of the Report entitled "Brantford Water Purification Plant 
Project No. 7-2011, Water Plant Optimization Study^^l 
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2.0 WASTE FLOWS 

2.1 SCREENINGS 

• . ^ Volume . . ■ 

Based upon discussion with plant operating personnel, there has generally 
been very little waste removed from the manually-cleaned screens. During the Fall season 
when leaves are the major problem, as much as six garbage bags could be expected per day. 
During the remainder of the year, there might be as little as one bag every two weeks. 
:i| . Current Disposal Practice 

The screenings are taken to the City of Brantford landfill site for disposal. 

2.2 ,. HLTER BACKWASH WATERS 
' ^ ' Volume and Quantity = . . 

. The water plant personnel have no accurate direct measurement records of 
the volume of water actually used to backwash the filters at this water purification plant. 
Similarly, no records have been kept of the quality of the backwash waters. 

. Based upon the backwash procedure outlined in Reference^^', however, it has 
been calculated that the backwash volumes are 8.84 and 10.04 m^/m^, for single and dual 
compartment filters, respectively. With filters backwashed once every 24 hours, this 
backwash quantity represents 2.3, 2.2. 2.0 and 2.1 per cent for Winter, Spring, Summer and 
Fall water demand conditions. ' 

Using the Summer backwash rate requirement of 2.0 per cent, would yield a 
backwash water flow rate of 1818 m^/day for the plant capacity of 90.9 ML/d. 
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Based upon experience with other conventional filtration plants, it is estimated 

that the average suspended solids concentration in the backwash water would be 

approximately 150 mg/L. 

ii) Qnrrent Disp osal Practice 

All filter backwash waters are currentiy discharged to the Vet cove' adjacent 
to the plant (southeast comer) as shown on the site plan. The supernatant from the 'wet 
cove' is then discharged into the Grand River. 

Based upon the above figures, and with the plant operating at capacity, 1818 
X 150 X 10-^ or 273 kg/day (dry weight) suspended solids are discharged to the Svet cove'. 
Some solids settle in the Svet cove' and these are periodically removed. There is no data 
available to document the efficiency of this waste handling scheme; however, based upon 
visual examination of the cove it appears that only a very smaU proportion of the solids is 
captured by this process. 

^ SFTTT JNG T ANK SLUDGES 

i) ^/nh^^J^f and Quality 

As with the backwash water flows for the filters, no records have been kept 
and no method of flow measurement has been installed to determine the settling tank sludge 
cleanout flows; accordingly, certain assumptions had to be made in discussion with the plant 
personnel, in an effort to determine the volume and quality of the sludges produced. 

The foUowing design data (based upon reasonable chemical dosages) was used 
to establish the flow and quality: 
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Sedimentation tanks areas 

East ■ 288 m^ 

West 288 m^ 

South . 273 m^ 

Estimated solids concentration 
(in place) 

Estimated depth of sludge 
blanket (prior to cleanout) 

Frequency of cleanout 



3.75% 



0.75 m 



1 tank every 3 weeks 



It has been suggested that the present chemical dosages and hence the volume 
of sludge produced are excessive. Since detailed design and hence the cost of any waste 
treatment facility is heavily dependent upon the quantity of sludge generated, the actual 
required dosages and volumes would be essential. At present, the plant personnel are 
engaged in a plant performance evaluation program. The results of this testing, in 
conjunction with operational data obtained from using different coagulants, doses and 
combinations would provide this essential information required for a quantitative design. 

Based upon the above design data, the flow from the cleaning of the : 

sedimentation tanks would equal the volume of the sludge in the bottom of the tank after 
draining plus the volume of any water required to carry out flushing. It has been assumed 
that the majority of this sludge blanket would be capable of flowing to waste at this 
concentration. The volume of washwater that would be required for flushing has been 
assumed to 20% of the volume of sludge in the tank; accordingly, the volume from the east 
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and west tanks would each . 

= 288 m^ X 0.75 m x 1.2 ' . 

= 259 m^ per cleaning @ 3.1% S.S. 
and the volume for the south tank would 
= 273 ra^ X 0.75 m X 1.2 . " 
= 246 m^ per cleaning @ 3.1% S.S. 

As discussed above for the filter backwash waters, the sedimentation tank 
sludges are also flushed to the Svet cove' adjacent to the plant. 
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ALTERNATIVE METHODS FOR THE TREATMENT OF 
WATER PLANT WASTES 

:^1 ■ GENERAL • . ; • " 

Screenings will not be discussed in this section and it is assumed the current 
disposal method is suitable but, if not, alternative methods such as incorporation with yard 
waste composting operations, or On site composting could be readily implemented by the 
plant personnel to dispose of the small quantities of screening wastea generated. . 

When treatment of the filter backwash and sedimentation tank waste flows is 
deemed to be necessary, it would appear that three major options would be available for 
this plant: discharge to the sanitary sewer; lagooning and freeze drying; and mechanical 
dewatering with trucking of the sludge c£tke. . - . , " . 

Normally, insufficient land is available at most water plants of this size to 
consider treatment options requiring large amounts of land; however, as shown in Figure 
1, Site Location Plan, there should be sufficient unused land to consider options such as 
lagoons. : . - ■ • . 

For all waste treatment schemes, it is recommended that pre-treatment of the 
waste flows from the filters be provided in order to concentrate the wastes prior to further 
treatment and to separate wastes suitable for direct discharge back to the Grand River. 
This pre-treatment facility would also incorporate the waste sludge pumping facilities which 
would be required to pump the sludge flow to the .various treatment options considered. 
Since the concentration of the waste flows from the cleaning of the plant sedimentation 
tanks is already suitably high, it has been assumed that the flow from the cleaning of one 
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of these tanks eveiy week would be discharged directly to the final treatment process or to 

disposal. 

The type of pre-treatment process proposed would be a sedimentation tank 
with sufficient volume to hold the largest flow per day directed to the tank. The pre- 
treatment sedimentation tank would operate on a fill, settle, and decant basis with the waste 
sludge being pumped to disposal or to further treatment. The effluent from the decanting 
system would be discharged directly to the cove. Since it has been assumed that the direct 
discharge allowable solids concentration would be 15 mg/L, the decanter would be provided 
with a turbidity meter whereby flows with suspended solids concentrations of up to 15 nig/L 
only could be discharged. 

The land available in the vicinity of the cove could be utilized for the 
construction of the pre-treatment sedimentation tank. 

As mentioned earlier, there are several options available for handling the 
sludges from the pre-treiatment sedimentation tank and the plant sedimentation tanks. The 
sludge could be discharged directly to the sanitary sewer system; directed to on-site lagoons 
for freeze drying; or the sludge could be mechanically dewatered and trucked away as cake. 

Considerable research has been carried out to determine the costs for 
alternatives to treat and/or dispose of the sludges generated by water treatment plants. In 
the Ministry of the Environment Research Report No. 77, "Water Plant Waste Discharge 
in the Province of Ontario", an economic evaluation of the above alternatives was carried 
out based upon information from water plants across the Province. Two of the figures 
developed. Figures 19 and 20, "Existing Turbidity Plants Total Waste Treatment Capital 
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Costs Based on Model and December 1973 Costs" and "Existing Turbidity Plants Total 
Annual Waste Treatment Costs - 1973", provided an indication of the annual waste 
treatment costs for various sizes of plants. Photocopies of these Figures are included for 
reference purposes as Figure 2 of this report. 

In Figure 2, the treatment alternatives considered were as follows: 

1. Direct haulage from settling tank, with the filter backwash returned to the 
settling tank; ... 

2. Lagooning the settling tank sludge and filter backwash water, with the lagoon 
■ . desludged once per year; ' . . • . ■ .\ ■ 

3. Same as 2, except the main lagoons are desludged to secondary lagoons for 
winter freezing of sludge with later removal of thawed sludge; 

4A. Discharge to sanitary sewer with maximum suspended solids than 500 mg/L; 
4B. Discharge to sanitary sewer with maximum suspended solids greater than 500 
". mg/L; _. , ■ .';•.' ■ , . 

5. Filter pressing of sludge; and 

6. Alum recovery. 

Treatment Alternative 1, which consists of trucking of sludge from 
sedimentation tanks, is considered to be applicable only up to approximately 2 ML/d plant 
capacity due to truck traffic impacts. Furthermore, the Brantford Water Purification Plant's 
sedimentation tanks are already considered to be hydraulically overloaded in terms of 
overflow rates and could not receive filter backwash flows without major deterioration in 
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settled water quality. This waste treatment alternative was, therefore, not considered viable 
for the Brantford Water Purification Plant. 

Treatment Alternative 2, which consists of lagooning with desludging of the 
lagoons once per year, is considered to be applicable only up to a plant capacity of 
approximately 14 ML/d due to the expected truck traffic impacts. For this reason, this 
waste handling option has not been given further consideration for the Brantford Water 
Purification Plant = . ' 

With the addition of a freeze drying lagoon cell, as included with Treatment 
Alternative 3, the truck traffic would decrease greatly due to the higher sludge 
concentrations achievable. This alternative for most plants the size of the Brantford plant, 
although economically desirable, would not be possible due to the unavailability of sufficient 
land. Since Brantford appears to have ample land available at the site, the option of 
lagooning and freeze drying appeared to be a favourable option and was, therefore, 
ev^uated further. .... 

Treatment Alternatives 4A, 4B and 5, consisting of discharges to the sanitary 
sewer system and filter pressing, also appeared to be viable options worthy of investigation, 
but likely to be more expensive than sludge lagooning. Treatment Alternative 6, on-site 
alum recovery, being the most expensive option according to reference [2] was not given 
further consideration for the Brantford Water Purification Plant. , . > 

m PRE-TREATMENT 

As mentioned earlier, it has been assumed that pre-treatment of all 
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wastewater Hows from filter backwashing would be required to reduce the volumes of waste 
to be treated. It has been assumed that all flows with suspended solids concentrations of 
less than 15 mg/L could be discharged directly to the watercourse, 

a) Design Considerations 

The design of the pre-treatment sedimentation tank would depend upon the 
method proposed for treating the sludge generated. If the waste sludge was to be directed 
to the sewer system, the necessity of concentrating the sludge to any great degree would be 
reduced (i.e., a large flow at a lesser concentration might be more acceptable). 

If, on the other hand, the waste sludge were to be directed to a sludge holding 
facility (lagoon), or to a sludge dewatering device, then it would become important to 
reduce the sludge volume as much as possible in order to minimize the holding facility or 
sludge dewatering system size and cost. 

Since the pre-treatment sizing and cost would be greater for a tank necessary 
to produce a sludge of higher concentration, (i.e. additional volume would have to be 
reserved at the bottom of the tank to store and concentrate the sludge), the following design 
oufline has been based upon the alternative which would produce this higher concentration 

of waste sludge. 

The size and cost of the tank would be reduced by approximately 20%, if 
designed for a lower sludge concentration of approximately 0.15% solids, or less. 

b) Operation 

The proposed mode of operation for the pre-treatment sedimentation tank 
would be to concentrate the solids in the flow directed to the tank (i.e. flows with suspended 
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solids concentration greater than 15 mg/L) to at least 0.75% solids. This could be achieved 

by gradually increasing the concentration of the bottom sludge blanket to 0.75%. 

Based upon the experience from filters in similar type plants, it has been 
assumed that approximately 60% of the calculated filter backwash flow of 1818 m^/d would 
have a suspended solids concentration of less than 15 mg/L; accordingly, this flow of 
approximately HOG m^/d could be discharged directly to the coye. The remaning 718 m^/d 
would require additional waste treatment prior to discharge. 

The volume of the tank would be sized to accommodate this maximum daily 
filter backwash flow of 718 m^/d; plus an additional 25% of this volume; plus an allowance 
for the volume of sludge pumped per day; plus freeboard. Based upon these criteria and 
a mass balance of the suspended solids in the filter backwash flow, Figure 3 has been 
prepared indicating the filter backwash flow and the required sizing of the tank. Based 
upon the sizing shown, the decant depth would be 685/935 x 3.4 or 2.5 metres. The floating 
decanters would be arranged such that the decanters could not travel any lower than 0.9 
metres from the bottom of the tank (this should minimize the possibility of solids upflow 
from the sludge blanket). ;. , ,, • 

A more detdled sketch of the proposed, sedimentation tank is shown in 
Figure 4. • ' , 

In summary, the tank would operate based upon the fill, settling, decanting 
and pumping cycle outlined as follows: 

Fill Cycle ;. ' ' " . ". , 

Since backwashing of all the filters would normally take 4 hours, or less, the 



Sll time would normally take no more thaji 4 hours. 

Settling Cycle 

In order to allow for settling to occur, 4 hours would be allowed from the end 

of the fill cycle until the decant valve would open. 

Decanting Cycle 

Since the maximum decant volume would be 685 m^ over a period of 24 - (4 

+ 4) or 16 hours, a total weir overflow rate of 0.71 mVmin (1.9 L/sec) would 

be required; accordingly, four floating pump decanters (each with a weir 

overflow rate of 3 L/sec) would be required. Better settling characteristics 

could also be achieved through the use of several decanters. 

Pumping of Settled Solids 

Since the daily volume of sludge (at 0.75% solids) to be pumped from the 

backwashing of filters would be small (i.e. 33 mVd), the pumping schedule 

would have no time constraints. In order to allow for maximum settling to 

occur, a pumping duration of 4 hours, after 20 hours of filling and setthng, 

would be provided at a pumping rate of 2.3 L/sec. The pumping rate would 

be totally variable in order to suit the concentration requirements of the 

disposal techniques utilized for the sludge. 

If the sludge from filter backwashing could be directed to the sanitary sewer 

system, at concentrations in excess of the sewer-use by-law provisions, the 

volume per day, at a solids concentration of 0.15%, would approximate 165 

mVd. This volume could be pumped during off peak times (between 9:00 



FILTER BACKWASH 
WATER 



1818 mV 
150 mg/M 
273 kg/d 



L(AVG.) S.S. 
S.S. 



1100 m'/d 
15 mg/L S.S. 
17 kg/d S.S. 



TO COVE 



TURBIDITY ANLYZER 



718 m'/d 
357 mg/L S.S. 
256 Kg/d S.S. 



DECANTER 



^^ 



TO COVE 




> mVd 
mg/L S.! 
kg/d S.S 



685 

15 mg/L S.S. 

10 kg/d S.S. 



SEDIMENTATION TANK 



VOLUME = 718 + (0.25 x 718) + 33 
= 931 m' 
(20 X 13.75 X 3.40 SWD) 



33 m*/6 

7456 mg/L S.S.-0.75% 

246 kg/d S.S. 
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TREATMENT 
(OR DISPOSAL) 



SCHEMATIC OF PROPOSED 
BACKWASH PRE-TREATMENT TANK 
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p.m. and 6:00 a.m.). This would require a pumping rate of 5.0 L/s. 

c) Estimated Capital Cost , . 

Pre-treatment tank, complete, in terms of 1988 dollars would be as follows: 

Structural Concrete $ 85,000 

Site Work (piping etc.) $ 35,000 

Miscellaneous Metals $ 10,000 

Mechanical i- : $60,000 ' • 

Electrical & Controls $ 30,000 



■ SUB-TOTAL: $220,000 

20% Engineering & Contingencies S 44,000 



TOTAL: $264,000 

3.3 Secondary Treatment Alternatives 

3.3.1 Freeze Drying Lagoons . 

Freeze drying lagoons is a method of sludge treatment whereby the sludge 
(generally at a minimum 1% concentration) is pumped to shallow lagoons (generally 450 
mm deep), where it is allowed to freeze over the winter, and after the spring thaw the solids 
tend to settle to the bottom in a concentrated form. The top layer of water is decanted off 
as much as possible and the sludge is allowed to dry. After drying, the sludge, at solids 
concentrations of up to 30 per cent, may be removed through the use of loaders and trucked 



to the disposal site (which will generally be the landfill site). It woxild be necessary for the 
the sludge to pass the M.O.E. leachate extraction tests. No problems are anticipated in this 
regard. ■ • ■ ' 

. T Since it would be necessiiry to allow the lagoon to freeze and dry out, two 

lagoons of equal size would be required so that the daily sludge flows could be pumped to 
one lagoon while the flows to the other lagoon were stopped to allow freezing and drying. 
ai Design 

The voliune and concentration of the sludge to be treated would be 33 m^/d 
at 0.75% from the filter backwash and an average of 255 m'/week at 3.1% from the plant 
sedimentation tanks. 

Accordingly, the volume per year would 

= 246 kg/d X 365 d/y) + (7,900 kg/wk x 52 wks) 
. = 89,800 kg/y + 411,000 kg/y 

= 501 tonnes/y at 100% concentration 

= 501 X 100/5.0 or approximately 10,000 m^ at 5.0 solids concentration. 

For one cell, 0.45 metres deep, the required area would be approximately 
10,000 mVO.45 m or 22,200 m\ 

The lagoons would be designed to hold the required volume plus a freeboard 
of 0.90 metres (0.60 metres for decanting operations and 0.30 metres freeboard). 

Figure 5 indicates the potential location of the to cells as well as a typical 
berm cross-section. It should be noted that an existing 600 mm diameter watermain cuts 
across the area proposed for the cell by the cove. Further examination would be required 
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to determine if this watermain could be relocated or left as is. The location of the second 
cell would have to be further to the west (on the other side of the reservoir). 

It should be noted that the land requirements for the lagoons are large and 
further, more detailed investigations would be required to determine if this area of land will 
remain available in future for their proposed use. 
b) Operation 

The sludge from the pre-treatment sedimentation tank would be pumped to 
one of the two lagoon cells on a daily basis. • 

The sludge from the cleaning of the sedimentation tanks would be discharged 
directly to one of the two cells once per week. The assumption has been made that there 
is sufficient grade to allow a separate discharge to the cells by gravity. If it were determined 
that gravity flow was not possible, then a small pre-cast wet well, complete with submersible 
pumps, could be installed to pump the flow. « 

Once sufficient depth has been achieved in the cell, decanting operations 
could be carried out on a routine basis to increase the average sludge concentration of the 
lagoon contents from 2.01% to 5.0%. Turbidity testing of the decanter discharge would be 
necessary to ensure that flows with suspended solids concentrations greater than 15 mg/L 
were not discharged to the cove. 

Portable decanting pumps would likely be utilized for decanting operations. 

Once the cell had been filled and the contents had been allowed to freeze 
over the winter, additional decanting would be carried out in the spring and the pond 
allowed to sit and dry up in order to allow for removal of the dry sludge cake by using front 
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end loaders. 

c) Estimated Capital Costs 

For the purposes of this estimate it has been assumed that the on-site 
material would be utilized to construct the berms. Should it be necessary to prevent any 
flows from leaching through the ground, it might be necessary to line the cells with clay 
since borehole data of the site does not suggest that the top one metre of the existing 
ground would be suitable clay material. 

It has been assumed that there would be no concerns if the lagoon cell were 

to allow percolation of any of the flows since the solids in the alum floe would form a layer 

on the bottom of the cell that would eventually prevent any appreciable seepage. 

Site piping - including gravity $ 50,000 

feed from plant sedimentation tanks * 



Clearing and grubbing 


. 


. $ 15,000 


Earth excavations to construct beinis 


$ 80,000 


Mechanical equipment 


-• 


$ 30,000 


Seeding 


SUB-TOTAL: 


$ 12,000 


' 


$187,000 


20% Engineering and Contingencies 


$ 37,000 



TOTAL ESTIMATED COST: $224,000 
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3.32 Sanitary Sewer Discharge Option 

Treatment Alternatives 4A and 4B, consisting of discharge of plant wastes to 
the sanitary sewer system, were discussed with the City of Brantfprd. It was indicated that 
the City would enforce their loading by-law of a maximum suspended solids loading 
concentration of 350 mg/L. Since the sludge flow from the pre-treatment tank would be 
7,500 mg/L, the possibility of a discharge of concentrated sludge to the sanitary sewer 
system would appear limited. City staff indicated that they would have additional concerns 
with acceptance of a solids loading from the water plant, since all flows from this area must 
pass through a siphon under the canal to flow to the sewage treatment plant. 

In order to conform to the loading limit, pre-treatment of the plant wastes 
would not be necessary; however, it would be necessary to hold and agitate 740 mVd of the 
total daily flow from filter backwashing in order to provide a flow with a suspended solids 
concentration of 350 mg/L. The tankage required would be approximately the same size 
as that proposed for pre-treatment flows. 

The flow that would be required to the sewer system would be 740 x 10^/19 
X 60 X 60 or 10.82 L/sec (143 gpm) over 19 hours; or 740 x 10^/9 x 60 x 60 or 22.8 L/sec 
(301 gpm) if the flows were to be pumped between 9:00 p.m. and 6:00 a.m. 

The sludges from the water plant sedimentation tanks would have to be 
provided with separate treatment facilities since the sludge flow would have to be diluted 
approximately 28 times in order to meet the 350 mg/L limited. As long as the 350 mg/L 
limit was imposed, the option of discharging to the sewer system would not be feasible. 
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Estimated Capital Costs 

As indicated in Figure 2, the annual cost to discharge to the sewer system 
greatly exceeds the cost of a lagoon for freeze drying operations. Since pre-treatment 
tankage of a similar estimated capital cost would most likely still be required, no reduction 
in the difference in the annual cost of these two alternatives would be possible. 

Since considerable additional cost would be required to treat the plant 
sedimentation tank wastes, as long as there was adequate space available for building 
lagoons for freeze drying, the cost of discharging to the sewer system would be prohibitive. 
33.3 Mechanical Dewatering and Truck Sludge Cake 

The major reason to use mechanical dewatering instead of freeze drying 
lagoons for the treatment of the sludges from the pre-treatmehf tank would be due to space 
limitations. As long as there was adequate space available as shown in Figure 2, lagoons 
would be the most economical alternative. ■ ' 

Based upon recent figures, the capital cost alone of a sludge dewatering 
facility to provide a cake at 25% solids would approximate $450,000 (including engineering 
and contingencies). This cost far exceeds the cost of constructing lagoons; accordingly, this 
option would not be viable as long as sufficient land was available for lagoons. 



4.1 



ill RECOMMENDATIONS 

. 1. Flow measurement should be pro>dded to more accurately determine the filter 
backwash water and sedimentation tank sludge flows. Flow records should be 
maintained on a daily basis. 

2. If treatment of the existing plant wastes was found to be necessary, a pre- 
treatment sedimentation tank should be provided to reduce the volume of 
filter backwash wastewater to be treated, * 

3. Due to the possible availability of sufficient land (which is not generally the 
case at most water treatment plants), the treatment of plant wastewater could 
be carried out most economically through the construction of lagoons for 
freeze drying. • ' '- 

4. Continued discussions should be carried out between the P.U.C. and the City 
of Brantford regarding the possibility of exempting water plant wastewater 
flows from the 350 mg/L suspended solids by-law limited. 
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APPENDIX 5 
PHOTOGRAPHIC RECORD OF PLANT FACILITIES 



BRAHTFORD WATSR PORIFICATIOH PLAWT 
LIST AMD DESCRIPnOH OF PBOTOCRAFHIC RJECORD 



PHOTOGSAPH NO./DBSCEIPTIOir: 

# 1 Picture showing the Holmedale Canal in the background from 

which a 1.2 m (^8") diameter concrete pipe conveys the raw 
water to the Brantford Water Purification Plant. 



#2 Standby vacuum pre-chlor inator with a capacity of 0.909 

tonne/dav (2000 lbs/day) 



Ultrasonic depth measuring device which measures the water 
level in the wet wells ahead of the screens. 



4 Screens - 7 mm x 7 mm (0.275" x 0.275") stainless steel mesh 
(0.080 wire). Dimensions are 1.85 m x 1.34 m (6.08 x 4.42 
feet) ■ ■ 



#^5 Pump for standby vacuum pre-chlorinator 

■#■ 4 . Standby 0.909 tonne chlorine cylinders 



# 7 South chlorine contact basin. Both north and south chlorine 

- contact basin dimensions are 43.3" m x 22.65 m x 2.74 m (water 
depth ([w.d.]) (142' 8" X 74'. 6" x 9' ). Retention time is 
55 "minutes based on 90.92 ML/d (20 MIGD) 



ft Sampling point hatch located midway along the north and south 

chlorine contact basxn 



# t ■ North carbon contact basin. Both north and south carbon 
contact basin dimensions are 11.45 m x 22.65 m x 2.74 m (w.d.) 
(37'S" X 74'6" X 9') . ' ,. 



#10 Low lift pumps. 3 Worthington vertical turbine pumps, each 
rated at 31.82 ML/d (9 MIGD) and each driven by a 60 HP Tamper 
electric motor. 1 Worthington vertical turbine pump rated at 
63.64 ML/d (U MIGD), driven by a 150 HP variable speed motor. 



# 11 Fischer & Porter magnetic flow meter measuring the low lift 
variable speed pump flows. 



« 12 BIF Omega - Powdered Activated Carbon (PAC) slurry feeder 
(Model 88 BA-7) and Moyno pump with maximum capacity of 
C.3 L/s (4 IGPM) 



# 13 Transmitter transmitting signals of the 3 low lift constant 
speed pumps measuring device to Che computer in the control 
room. 



? 14 Ammonia feed line 



» 15 Activated silicate pump with manual settings 



11 16 Sodium silicate day tank with capacity of 50 m 
(II 000 gallons) , . . 



Jf 17 Air blowers supplying air to the pre-treatment basins during 
winner. 

1 - Roots - Connersville blower (Type RAS-6O-4VM0) equipped 
with a Burgess-Manning Scrubber and driven by a G.E. electric 
motor rated at 60 HP at 1175 rpm or 30 HP at 590 rpm. 

1 - Roots - Connersville blower (Type ERAS-60-4VM) equipped 
with a Burgess-Manning Scrubber and driven by a 60 HP Turner 
electric motor. 



/; IS Old PAC rotor dip carbon slurry feeder. This unlL is no longer 
utilized. 



■" 1- ■. .'■■ ' ■ *'■ •• --V'^". ^-yi^^^r^. .' ' , "■'■-■<*'if^'^ 



if 19 



# 20 



3 
Sulphuric acid storage tank with a capacity of 16 e 
(3500 gallons) . •■_ -.■■.•-' 



Flash mixing chamber housing is shown on the Left. The 
chamber volume is 68 m\ The velocity gradient is 353 mps/n 
(353 fps/ft). The retention tim'e is 66 seconds based on 
90.92 ML/d (20 MlGD). 

The east and west flocculation and settling tanks are shown in 
the background. The capacity of these flocculation tanks is 
212 46 m' (46 735 gallons) each with 8 minutes retention based 
on n3.65 ML/d (25,MIGD). The capacity of these settling 
tanks is 1731.09 m"^ (380 794 gallons) each with 42 minutes 
retention based on 113.6 5 ML/d (2 5 MIGD). 

The south flocculation and settling tank is shown in the 
foreground. The capacity of the flocculation tank is 
189.83 m (*1 758 gallons) and the capacity of the settling 
tank is 1561.40 m^ (343 467 gallons.) 



?? 21 New filter beds with ditnensions of 7.29 x 6.69 m each 
, (24'x 22") . ■• .... 



# 22 Old filter beds with dimensions of 6.08 m x 3.32 ci each 
(20' X 17.5'). 



?; 23 Backwash piping and the south backwash pump is shown in the 
background. There are two backwash pumps in total. These are: 

:• . . 1) Vertical "Johnson" turbine pump rated at approximately 
450 L/s (6000 gpm).at a head of 12.16 m (40 ft) and 
driven by a 100 HP US electric motor 

ii) Vertical turbine Brown Boveri 150 HP, rated at 62,5 L/s 
(8334 gpm) at a head of 12,46 m (41 ft) " ■ 



# 24 Fluoride feeder - designed by Brantford PUC staff 



# 25 Lime slurry recirculating pumps. There are two Allan Sherman 
Hoff pumps each driven by a 1 5 HP G.E. electric motor. 



if 26 Lime slurrv day tank. The dimensions of the tank are 2,58 m 
(8.5 ft) diameter x 1.82 m (6.0 ft) and the holding capacity 
is 9.64 m-^ (2120 gallons) 



27 Pre and Post Ammoniators. The pre-ammoniator Is shown on the 
right and both are Wallace and Tiernan mechanical-diaphragm 
pressure type amtnoniator (Series A-347) with a maximum 
capacity of 45.45 kg (100 lbs) per day each. 



# 28 Pre and Post Chlorlnators. The pre-chlorinators are shown on 
■ the right. There are two pre-chlorinators: 

i) Fischer and Porter gas chlorinator (Model C1410) with a 
maximum capacity of 0.909 tonne (2000 lbs) per day 

.ii) Fischer and Porter gas chlorinator, with a capacity of 
3.64 tonne (8000 lbs) per day. 

The Wallace and Tiernan post-chlorinator has a capacity of 
45.45 kg (100 lbs) per day. 



# 29 Fischer and Porter sulphonator with a capacity of 136.36 kg 
(300 lbs) per day. The sulphur dioxide is contained in a 
0.909 tonne cylinder and is shown in the foreground to the 
immediate left of the sulphonator. Chlorine is contained in 
0.909 tonne cylinders. The orange cylinders on the left in 
the background' are chlorine cylinders in storage and the eight 
cylinders on Che right are in-use chlorine cylinders on four 
Fairbanks-Morse scales. These eight cylinders are connected 
to Che chlorinator via a common pipe and only four cylinders 
are in use at a time. 



ii 30 Two lime storage tanks with dimensions of 3.34 i^ (11 ft) 
diameter x 6 m (19.7 ft) and a capacity of 58.64 e (12 900 
gallons) each. 

if 31 Liquid alum feeder with solenoid plug valves 



If 32 Liquid alum storage tank with dimensions of 4.03 m x 3.95 m ^ 
4.86 (13'3" X 13' X 16') and a capacity of 5C m ^ 
(U 000 gallons) 



if 33 Underground reservoir with a capacity of 4.55 ML (1 MIG) 



'tMM 18.18 ML (4 MIG) reservoir with a floating oembrane roof cover 



{' 35 Photograph showing duty high lift pumps. There are four duty 
high lift pumps and two standby high lift pumps in total. 
Their corresponding capacities are as follows: 



duty pumps 



standby pumps 



- 1 electric pump ? 13.5 ML/d C3MIGD) 

- 1 electric pump @ 22,7 ML/d (5KIGD) 

- 1 electric pump @ 31.8 ML/d C7MIGD) 

- 1 dlesel/eleccric pump @ 31.8 ML/d (7MIGD) 

- 2 diesel pumps @ 18,2 ML/d (4 MIGD) 



# 36 Two venturi meters installed in the high lift discharge piping 
for the duty pumps. These venturi meters are connected to 
transmitters which transmit signals to the computer in the 
control room. 



I' If Ball tube Installed in the high lift discharge piping of the 
standby diesel pumps 



f 38 Wet cove into which filter backwash, coagulation/ 
flocculation/sedimentation tank wastes are discharged. 
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